NOVEMBER 15, 1961 


AUTOMOTIVE 
INDUSTRIES 


ENGINEERING ° MANAGEMENT . PRODUCTION : DESIGN 


en ee ee 


Avco Schweitzer Engine 


THE LIBRARY 0 


SER AL RECORD eee SEE PAGE 35 
NOV 16 lYo0) 


ALSO IN THIS ISSUE copy 


AUTOMOTIVE USES 
FOR POLYETHYLENE 


MERCURY METEOR 


FEATURES OF OMC's 
INDUSTRIAL ENGINES 


BUILDING ENGINES AT 
JOHN DEERE PLANT 


ANNUAL MEETING OF 
THE BODY ENGINEERS 


Fully Powered Turret 
for the M-60 Tank 








THE NEW“A’ BORE-MATICS 


7 &, > 

Completely new machine design 
from base to bridges for versatility, 
capacity and ease of maintenance. 


. ) os 
t om trol ‘ : 
(a a by Albert A. Arbogast 
a r 
, ) Manage Bore-Matic Machi Di 


ee 1 =e | 
rT . : 
‘ ; as . 
: = sf 
‘ tet The Heald M p 
- } 
= —_ . 
WI philosophy behind the \ I Phe hydraulic p unit has also been locat parate 
I | \i 1} it it | stro i | the Da it the re ol th ic} t ror fa 
} then | tivating fact it f th. il distorti 
| t« ise’ thre bas \ v t i } t ver hear er a tra ! 
Bore- NI e makes tl vi \ type ways with hold ‘ } 
toc to operate a t t t in I t table travel 
\ complisl The new I Mat ure tilable in tl 
t t t higl i I \ } s—2 & 4—each of whicl 
ty h ] is eit} r double « , } 
@ i uk t } I \\ i ( ip ties ti \ ws B Mat s} 
| , the f ta 
I ' ; po 
“ae \I a | 322A a 
— —— ee Se ats 
' ¥ 8 x | 4 . 
_ ' 
: \ ] 
} +} 
u I 
, ’ rv 
ing 
cs 
+} *\ 
Af +} 
i 





























~. 


a 


It Pays to come to Heald 


SIEALD 
THE ¢ MACHINE COMPANY 
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KNOW YOUR ALLOY STEELS... 
This is one of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the infor- 


mation ts elementary, we believe u 


€ of interest to 


many in this field, including men of broad experience who 


may find it useful 


to review fundamentals from time tot 


{ me, 


Cold-Finishing of Alloy Steels: 
The Cold-Drawing of Bars 


Cold-finishing of alloy bars may be 


divided into two general categories: (1) 


cold-drawing, where the bars are pulled 
through a die with no surface removal; 
and (2) turning and grinding, and grind- 
ing and polishing both of which remove 
the surface. Only the cold-drawing proce- 
dure is disc ussed he re. 

Cold-drawing is the process of pulling a 
pickled-and-limed bar through a die for 


the purpose of producing a bright, smooth 


surface finish, and close tolerances. The 


alloy bars are prepared for cold-drawing 
by pickling in a hot solution of dilute 


sulphuric acid for removal of scale. This 


is followed by a water rinse, and immer- 


sion in a hot lime-water bath to neu- 


tralize the effects of the ac id, as well as to 


aid in carrying special liquid lubricants 


into the die. 

Alloy bars may be cold-drawn in any of 
four conditions: as-rolled, normalized, an- 
nealed (lamellar or spheroidized), or 
quenched and tempered. These conditions 
are determined by the grade of alloy steel, 
the hardness, and the mechanical proper- 
ties desired for a given end use. 

In cold-drawing, the alloy bar is 
machine-pointed to reduce the size at one 
end so it will pass easily into the die 
opening. Otherwise, the bar is pushed or 
extruded into the die by an auxiliary de- 
vice. A die-holder, which can be made to 
contain from one to four dies, is mounted 
in an appropriate head assembled across 
a “draw bench,” so that from one to four 
bars can be drawn at the same time. The 
draw bench has a bed which accom- 
modates a 4-wheel buggy with jaws that 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


grip the pointed ends of the bars as they 
emerge from the dies. The buggy has a 
hook on one end which engages an endless 
chain, thereby pulling the bars entirely 
through the dies. 

After cold-drawing, each bar feeds 
automatically into a straightening ma- 
chine, and is sheared or ‘“‘cracker-cut”’ 
to length on appropriate machines. Saws 
are used when the cross-sections of the 
bars are too large to be cracked or sheared, 
or when square ends are required. 

Smaller sizes in the form of coils are 
drawn on “bull-blocks,” or ‘“‘wire-blocks,”’ 
depending on sizes, followed by straight 
ening and cutting on special machines. 

Specifications for chemical composition, 
grain size, hardenability, and the like, 
of cold-drawn alloy steels have been given 
long study by Bethlehem metallurgists 
If you would like suggestions on cold- 
drawn products, or any other problem 
concerning alloy steels, our metallurgists 
will be glad to give you all possible help, 
without cost or obligation on your part. 

In addition to manufacturing the en 
tire range of AISI alloy steels, Bethlehem 
produces special analysis steels and the 
full range of hot-rolled carbon grades. 


This sertes of alloy steel advertise- 
ments 1s now avatiable as a compact 
booklet, “Quick Facts about Alloy 
Steels."” If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


Export Sales: Bethlehem Steel Export Corporation 


. BETHLEHEM STEEL 
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YOUR PRODUCT COSTS LESS 
AT THE END OF THE LINE 


when you start wit B &W Job-Matched Mechanical Tubing 


Here's how B&W makes unit cost savings possible on machined, formed 
and structural parts. First, B&W gives you unbiased assistance in choosing 
the proper stainless, alloy or carbon steel grade of seamless or welded 
tubing. Uniform physical and mechanical properties—hot or cold finish- 
ing—standard or special tolerances—proper heat treatment—are then built 
into the tube depending on your fabricating procedures and end-use ap- 
plication. When B&W Job-Matched Mechanical Tubing goes on the line 
you can be sure it's as close as possible to the finished part. It also has 
optimum machinability or formability. The result: some fabricating opera- 
tions are eliminated. Others are speeded up. Your end product comes off 
the line at maximum rate of output—at minimum unit cost. 

Make good fabricating sense? To find out more, contact your local 
B&W District Sales Office or Steel Service Center. Meanwhile, write for 
Bulletin TB-430. The Babcock & Wilcox Company, Tubular Products 


Division, Beaver Falls, Pennsylvania. 





THE BABCOCK & WILCOX COMPANY 








TUBULAR PRODUCTS DIVISION 


{ steel flanges—in carbon, alloy and stainless steels and special metals 


TA-1012-M 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forge 
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AUTOMOTIVE 


Engineering Features of 

the 1962 Cars 
What's new for "62? 
course, been described in previous issues of 
AUTOMOTIVE INDUSTRIES. However, many 
of the high spots, such as dual brake sys- 
tems, aluminum and V-6 engines, improved 
transmissions, and which 
eliminate the need for frequent lubrication, 

Page 57 


The new cars have, of 


new techniques 


are summarized. 


The All-New Mercury Meteor 


The Lincoln-Mercury Division of Ford 


Motor Co. has brought out a new car, the 


Mercury Meteor, which fits between the 
Comet and Monterey series in price, per- 
formance, and size. Two engines are of- 
fered; a 170 cu in. six and a new 221 cu 


in. V-8 Page 59 

Design Features of the New 

OMC Aluminum Industrial Engines 
The first two models of OMC's 
industrial engine line are a 9-hp, single 
cylinder engine, and an 18-hp twin cylinder 
unit, both aircooled, four-stroke Page 60 


new small 


Machine Improvements Facilitate 
Processing of Ball-Type Parts 


More output and higher dimensional accu- 


racy in processing ball-type parts are 


a line of special machines in- 


orp P 


achieved by 


troduced by arts are 


Micromatic ( 


v 


finished to 6 to 10 microinches (rms), and 


sphericity within 0.0003 in Page 64 
Engines of Unique Design 
Built at John Deere Plant 


The John Deere Tractor Works at Dubuque, 
lowa, is making engines of the type an- 
nounced several years ago by Perfect Circle 
Corp. The cylinder block consists of a base 
casting and a deck plate, to which the cylin- 
ders are brazed. Page 66 
Plastics in the Automotive Industries 
Part IV . . . Polyethylene 
Polyethylene, the plastics industry’s finest 
cash crop, is reaching for new automotive 
markets. Chemistry and characteristics of 
high, medium and low density types are dis- 
cussed Page 69 
New Materials Discussed 
at ASBE Annual Meeting 


A wide variety of technical papers was 
presented at the 16th Annual Convention 
of the American Society of Body Engi- 
neers, held in Detroit last month. Topics 
ranged from the numerous plastic materials 
to fiberglass-reinforced plastic body struc- 


tures. Page 78 


14 New Product Items and Other 
Features Such As: 
Machinery Manufacturers’ 
and Industry Statistics 
. continued on next page 
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COMPLEX CROSS SECTIONS 





LOW WATER ABSORPTION 





TIGHT RADII EASILY TURNED 
EXTRUDED CLOSED CELL 


NEOPRENE IMPROVES BODY SEALING 


Only neoprene closed cell extrusions offer all these proven Extruded closed cell neoprene is already being used 
advantages as a body seal effectively as a door and deck lid seal and as a hood lacing 
Excellent resistance to weather, ozone, aging, sun and oil. Potential applications include roof rail seals, windlace and 


the rdv ve > yz “4 y 
Low water absorption; due to the characteristic closed other body gasketing applications 


cell structure, water absorption is held to a minimum... For more information on this new approach to body seal 

climinates need for a veneer or coating design, write for your free copy of our helpful brochure, 
Available in a variety of complex cross sections... adapt- EXTRUDED CLOSED CELL NEOPRENE. 

able to any closure design E. I. du Pont de Nemours & Co. (Inc.), Elastomer 


Tight radu easily turned without wrinkling. Chemicals Department AI-11, Wilmington 98, Delaware. 


NEOPRENE 


SYNTHETIC RUBBER 


Better Things for Better Living . . . through Chemistry 
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If you have anything to do with plant 





take a Z00d look a 


Chances are you can get better lubrication... 


and save money in the bargain 


To many people grease is an un- 
glamorous and confusing subject. 
This is a shame, because grease is 
really a spectacular sort of lubri- 
cant. Nevertheless, people who 
don’t understand it tend to forget it. 

As a result, they run into all 
sorts of trouble. Sometimes they 
spend too much, buy the wrong 
thing, or misapply what they do 
buy. Sometimes they neglect to 
apply it at all. 

True, a few years back, greases 
could be a headache, principally 
because in many cases the “nght”’ 
grease simply didn’t exist. To 
handle some of the tougher jobs 
grease-makers came up with the 
weirdest sort of concoctions. No 
wonder people put grease in the 
product-to-be-forgotten class. 


But times have changed. 


Grease-makers have found out a 
lot. They’re making better prod- 
ucts . . . and Sun’s among the 
leaders in producing a full line of 
modern maintenance greases. 


WHAT IS A GREASE? 


It always pays to be sure you know 
what you're talking about. At 
least, asking such an academic 
question may bring to light some 
worthwhile points you've forgotten. 
Simply, a grease is a thickened oil. 


6 


By his choice of thickener, a grease- 
maker can make a grease with high 
resistance to water, to high tem- 
peratures, or to both. By using 
additives and inhibitors he can get 
certain special properties, such as 
tackiness, high resistance to de- 
terioration, and so on. 

You might think of the thicken- 
er as a sponge that sops up oil, 
thus providing a means of keeping 
an oil on the job. 

Greases come into their own 
wherever it’s hard to keep oil 
where it belongs, or where it’s 
impracticable to keep replacing 
oil that runs away. 

You can’t make a good grease 
with crankease drainings. You 
must start with a very curefully 
chosen high-quality oil. The better 
oil makes the better grease. 


WHAT MAINTENANCE 
GREASES ARE AVAILABLE? 


There are several principal types: 
The work horses, made with cal- 
cium and sodium soaps, and the 
glamour greases, usually made 
with lithium soaps, and sometimes 
with other soaps or other kinds of 
thickeners. 

Most greases come in several 
consistencies, or ‘‘thicknesses’’. 
How they stack up is best ex- 
plained in the simple chart below. 


WHAT ABOUT A SINGLE 
MULTIPURPOSE GREASE? 


Despite what you may have been 
told, there is no such product. 
That is, there is no single consist- 
ency of a single type of grease that 
can handle every operating condi- 
tion. This is the unvarnished truth. 




































| What 
Handle OK For High Speeds Relative 
Water? Temperatures? & Loads? Cost 
—————— = —— — — — ——$——— — — 
Calcium 
THE Soap YES NO ANY LOW 
Grease 
WORK a 
Sodium 
HORSES | Soap NO YES ANY LOW 
Grease 
r = 
THE 
Lithium 
, Soap 
GLAMOUR Greases YES YES ANY HIGH 
& 
GREASES Others 
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lubrication... 


whats happened to grease 


HOW TO MAKE UP YOUR 
OWN MIND 


Yuu’'rein luck here. Modern grease- 
makers are just as eager as you are 
to cash in on simplicity. So they’re 
cutting down the number of greases 
they offer, and this makes grease 
selection simpler for you. 

You can start yourself on the way 
to grease modernization by asking 


yourself just a few easy questions: 


What do I want the most? 

@ Good lubrication? 

@ The economy of 
simplification? 

@ The economy of low initial 
costs? 


e@ Orsome combination of these? 


Of course you want good lubrica- 
tion. And this is always available, 
because today, somebody, some- 
where, has the grease that will 
stand up to whatever working 
conditions you’ve got to handle. 
The grease you need exists. 

So now you're down to the re- 
maining questions: Simplification? 


Low initial cost? Or a combination? 
The chart at the bottom of this 
page tells the story. 


HOW MUCH SIMPLIFICATION? 
Sometimes you can simplify your- 
self into spending more money, not 
less. Just the same, most people 
buy too many greases. 

Many plants can do quite well 
with a single maintenance grease. 
This is hard for many people to 
believe. But it can be done, eco- 
nomically, in an amazing number 
of plants. Yours may be one of 
these. Many plants, of course, 
need two or three greases, but 
rarely any more. 

When you're simplifying, the 
trick’s in knowing when to stop. 


THE VITAL LAST STEP 


Now... you need to go only one 
step farther: You need to find 
products that will handle your needs. 

And you need sarry, to analyze 
your needs, to pick the best prod- 
uct mix, and to apply wisely the 
products you buy. 





Relative Storage & 
Grease Handling 
Costs | Costs 


Chances of 
Failure Through REMARKS 
Misapplication 











Simplification? HIGH LOW 


Usually, you ll need a glamour grease or 
two, and this wil! increase grease costs 
This is not necessarily true in plants with 
narrow ranges of operating conditions or 
where you dont need one grease to 
handle, for example, high temperatures 
and water. in these cases you can often 
achieve simplicity by using one or two 
modern calcium of sodium greases in 
place of half a dozen 


LOWEST 








Low ee LOW HIGH 
costs 


HIGHEST 


When you have no condition that re- 
quires glamour greases. you can use 
moderate-cost calcium and sodium 
greases. This keeps grease costs down, 
but they can be overbalanced by higher 
storage and handling costs. Failures from 
misapplication are also more likely 





Combination 
of 
simplification 
and low 
initial cost? 


MODERATE | MODERATE 








96] 











MODERATE 





Just about always the best solution. The 
bigger the plant, the more varied the 
needs, the more important a compromise 
becomes. Of the three, this is the hardest 
course to chart; to follow it wisely, expert 
advice is a must. 
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Again the answer’s simple. Sun 
has the products and the savvy. If 
you're really interested in getting 
the most out of grease, your Sun 
man can help you. Call him. Put 
the challenge to him. Call him 
today and tell him that you want 
to talk grease. 


TECHNICAL BULLETIN 

If you're not disposed to talk, then 
you should ask for Sun’s new 
Technical 


complete information on all of the 


3ulletin 69. It gives 


basic types of maintenance greases 
in a comprehensive, orderly fash- 
ion, and lists full details on the 
major greases Sun makes. 

For your copy write to: 
SUN OIL COMPANY, Dept. AA-11 
1608 WALNUT STREET, PHILA- 
DELPHIA 3, PENNSYLVANIA. 
In Canada: Sun Oil Company 
Limited, Toronto 
and Montreal. Or 
call the Sun repre- 
sentative located 





nearest you. 


OTE TAY 


THE BEST ECONOMY OF ALL 


~ 





suppliers of quality 
perforated materials 


to American industry 


since 1883 


Complete 156 page catalog on request 
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‘CALENDAR 


OF COMING SHOWS AND MEETINGS 





American Society of Mechanical 
Engineers, 1961 Annual Meeting, 
New York City Nov. 26-Dec. 1 


Iron and Steel institute, Autumn 
General Meeting, England. Nov. 29.30 


Malleable Founders Society, Semi- 
Annual Meeting, Cleveland ..Dec. 1 


Annual International Visual Com- 
munications Congress, Los An- 
geles Dec. 2-5 


Machine Knife Association, Annual 
Meeting, New York City Dec. 4 


Beryllium Conference, New York 
University, Dept. of Metallurgy 
and Material Sciences, New York 

Dec. 4-5 


The Society of the Piastics indus 
try, Inc., 9th Plastic Film, Sheet- 
ing and Coated Fabrics Confer 
ence, New York City Dec. 7-8 


Metal Cutting Knife Association, 
Annual Meeting, Pittsburgh Dec. 19 


Society of Automotive Engineers, 
1962 Automotive Engineering Con- 
gress and Exposition, Detroit. Jan. 8.12 


52nd National Motor Boat Show 
New York Jan. 13-21 


National Plant Engineering and 
Maintenance Show, Philadeiphia 
Jan. 22.25 


American Society of Mechanical 
Engineers, 2nd Symposium On 
Thermophysical Properties, 
Princeton, N. J. Jan. 24.26 


Automotive Accessories Manufac 
turers of America Exposition, 
Chicago Jan. 29.Feb. 1 


Society of Plastics Engineers, 18th 
Annual Technical Conference, 
Pittsburgh Jan. 30-Feb. 2 


The Society of The Piastics Indus.- 
try, Inc., 17th Reinforced Plastics 
Division Conference, Chicago Feb. 6-8 


The Material Handling § Institute, 
Inc., The Industrial Truck Asso- 


ciation, Monorail Manufacturers 
Association, Early Spring indus. 
try Meeting, Atlanta, Ga Feb. 6.8 


Malleable Founders Society, 7th 
Annual Technical and Operating 
Conference, Cleveland Feb. 28-Mar. 1 


Motor and Equipment Manufactur- 

ers Association, and Automotive 

Service Equipment Association, 

1962 international Automotive 

Service Industries Show, Chicago 
Feb. 28-Mar. 3 


Society of Automotive Engineers, 
Automotive Week, Combined Na.- 
tional Automobile and Production 
Meetings, Detroit Mar. 12.16 


Instrument Society of America, 12th 
Annual Conference for the tron 
and Steel industry, Pittsburgh 
Mar. 14.16 


American Welding Society, 43rd An- 
nual Convention and Welding Ex- 
position, Cleveland coce cpr. 9-13 


6th Annual Automobile Show, New 
York Apr. 21-29 
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What 
Mobile 
Home 
Builder 
Will 
Realize 
This 


$302,300 
In 


Annual 
Savings? 











It started when Fantus Area Research, in an industrial analysis of N&W territory, pin- 
pointed ideal sites for mobile home production. ‘Then estimated operating costs at these 
sites were compared with actual operating costs of mobile home builders around the nation. 
Result: at the N&W sites a mobile home builder can save $302,300 a year. Want details? 
Write on company letterhead to H. P. Cotton, Assistant Vice President, Norfolk and Western 
Railway, Roanoke, Va. 

Many Other Industries can realize positive savings with plants in N&W territory. 
Write about your company. 
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WE TAKE THE PULSE OF BEARINGS ON TAPE 
TO MAKE THEM EVEN BETTER! 
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ONE REASON WHY F-M SLEEVE BEARINGS 
and other F-M products give you the finest 
possible performance — this and the other 
unusual precision equipment used by 
Federal-Mogul research. You'll find F-M 
sleeve bearings used in turbines, engines, 
and countless other types of power trans- 
mission equipment . . . F-M precision thrust 
washers in pumps, automotive engines and 
transmissions, motors . . . F-M formed bush- 
ings in refrigeration compressors, electric 
motors . . . and low-cost F-M 
spacers in motor mounts, ma- 
chinery, control mechanisms. 
These are just a few examples. 


Froguth 





TO TAPE-RECORD THE “HEARTBEAT” 
OF BEARING METALS UNDER LOAD, 
WE USE THIS SPECIAL FRICTION AND 
WEAR TESTER. (icft) The result is 


highly accurate data on the behavior of 
bearing-metal surfaces, invaluable in our 
fundamental research into friction. By 
means of this instrument, we're able to 
correlate, more closely than ever before, 
specific alloy compositions with their 
degree of the “stick-slip” phenomenon 
(in which one surface sliding over an- 
other slides . . . stops . . . slides . . . stops 

. and so on) which accompanies un- 
lubricated sliding action. We can also 
determine accurately the compatibility 
of bearing materials with shaft metals in 
lubricated systems . . . showing us which 
metal or alloy is most likely to be superior 
for a given bearing application. In short, 
this Friction Tester is a fundamental 
research tool which gives us positive 
answers to difficult bearing problems, 
faster than ever before. 





There's much valuable data in our Design Guides on sleeve bearings, thrust washers, and bushings; 
and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
Bearings, Inc., 11037 Shoemaker, Detroit 13, Michigan. 
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DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


sleeve bearings 
bushings spacers 
thrust washers 
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SILICONE NEWS from Dow Corning 


Built to last and sell 











Truck proven crankshaft seals 
made of Silastic for MH Scout 


A current confirmation of the old adage that “a quality product will always 
sell” is the Scout all-purpose vehicle manufactured by the International 
Harvester Company. One of the factors in this sales success is the depend- 
able performance designed into the vehicle by IH engineers. For example, 
the front and rear crankshaft oil seals are made of Silastic®, the heat 


resistant silicone rubber developed by Dow Corning. 


Properties CHART 


Why Silastic? Because Silastic stays rubbery, maintains a positive tight) Physical Properties 
seal capable of taking a beating even when oil temperatures reach 270- Hardness, Shore A 25 to 80 
280 F and crankshaft speeds reach 4000 rpm as they may do in the Scout's ; —e — oy —" “ 
L-cylinder Comanche engine. A truly imaginative piece of design engi Patel ' Res erent wait 
neering, the Comanche is basically the right bank from the 304 cu. in ASTM No. 1. 7 days at 3001 
displacement engine of International Harvester’s small V-8 series, shown Percent Swell —- 

Hardness Change -- 1] 


above which also uses Silastic as the oil seal material. ; 
Percent Elongation Chang: 


Typical properties of Silastic are shown in the chart at right. When you Furbo Oil No. 15, 7 days at 300 I 





: é Percent Swell __- 24 
consider all these properties you may see how you, too, can take advan- Hardness Change 19 
tage of the basic benefits of Silastic. Percent Elongation Chang nil 

c 
For a list of rubber fabricators who can fill 
your needs for Silastic parts, write Dow Corning 
Corporation, Midland, Michigan, Dept. 1323 Dow, Cc oO ere A ra g 
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WHAT'S NEWS IN ENJAY RESINS FOR SURFACE COATINGS 


Alkyd Melamine 
7 After 500 Hours 
Salt Spray 


Epoxy Ester 
After 700 Hours 
Salt Spray 


Buton 200 
After 700 Hours 
Salt Spray 


BUTON 200 Resin offers better 


corrosion resistance-saves up to '/, the cost 


be obtained by writing to 15 West 
5lst Street, New York 19, N. Y. 


In a recent series of salt spray tests, 
Buton 200 Resin outperformed epoxy 
ester and alkyd melamine formula- 
tions. All samples were automotive 
primer formulations with equivalent 
pigmentation. Test results? The Buton 
based primer had the lowest creep of 


all three. Impact testing also revealed 
that Buton-based primers had good 
adhesion, flexibility and impact resist- 
ance. By selecting Buton 200 Resin, 
you can save up to Ys on metal 
primers. Samples and a booklet on 
Buton Resins for metal primers may 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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LETTERS 

















Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters fo the Editor, AUTOMOTIVE INDUSTRIES, 5éth & 
Chestnut Sts., Philadelphia 39, Pa. 


LEAD TIME AND A.I. 


We note with 
terest several articles and data ap 


considerable in 
pearing in the June 15 issue of 
AUTOMOTIVE INDUSTRIES. The writer 
is one of a committee at our plant 
and conduct the 
Craftsman’'s 


who supervise 
Fisher Body 
program for our area. 

The following articles are ex- 
tremely and we fee! 
they would be of considerable help 
in our 1962 program which we are 
now developing. We would like to 
thirty (30) sets of the 
material given reference to. 

It is our intent to make this ma- 
terial available to our instructors 
for their use and guidance in work- 
ing with the applicants of the 
Guild. 


Guild 


interesting 


receive 


R. C. Lang 

Senior Buyer 
Purchasing Dept. 
Fisher Body Div. 
General Motors Corp. 
Grand Blanc, Mich. 


ENGINE DRAWINGS 


Your magazine has been my 
main source of information since 
1930. 

I have been cutting out all 


Engine Drawings and using them 
for reference throughout the years. 
I would welcome being on your 
new proposed mailing list for the 
8% x 11 Engine Drawings. 
M. Ordorica 
Chief Chassis Engineer 


Willys Motors, Inc. 
Toledo, Ohio 


BACK ISSUES 


We are trying to obtain a copy 
of an article that appeared in your 
June, 1938, issue of AUTOMOTIVE 
INDUSTRIES. The article was en- 


“Inertia Shock Absorber of 
by C. R. Hanna. If 
have this 
article on file, perhaps you might 


titled 
New 
you do not 


Design,” 
copies of 


know where we could obtain them. 


B. J. MeColl 

Vice President 

Industrial Division 

Dowty Equipment of Canada 
Ontario, Canada 


e@ M: Free 
Philade Iphia, Logan Square, 


Libra: uv of 
Phil- 


Crimmin, 


ade [ph ia, Pa 


PROJECT MANAGEMENT 


After reading “A Method for 
Project Management,” we found 
it to be very interesting and noted 
that certain portions may be ap- 
plicable in current 
programs. Considering this, I would 
appreciate it if you would forward 


some of our 


me five copies of this article. 


W. G. Willett 
Project Manager 
Kollsman Instrument Corp. 


Elmhurst, N. Y. 


DICTIONARY 

Some years ago, I recall noting 
an announcement in your magazine 
of a multi-language technical dic- 
tionary. Can you help me locate the 
publishers of this book, or any other 
technical dictionary of which you 
may be aware. 

We are particularly interested in 
automotive and ma- 
chinery language. 

J. R. Doyle 

Chief Engineer 

The Cleveland Trencher Co. 
Cleveland, Ohio 


construction 


@ This is a tough one without an 
issue date. Suggest you contact D. 
Van Nostrand Co., 257 Fourth Ave., 
New York City—Ed. 
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For Finest Plated 


finishes 





Standardize 100% 


on SOUTHERN 


Fasteners 


For all your plated fastener needs, 
Southern Screw's certified plating fa- 
cilities offers excellent service. Most 
plating is done in our main plant where 
Southern makes, pilates and stocks 
under one roof. On most plated fin- 
ishes, you enjoy a distinct price ad- 
vantage because you save on extra 
handling charges and transshipment to 
an outside piater. 


Write for current stock list and quo- 
tation on plating the fasteners you 
need. Over 1,500,000,000 quailty fas- 
teners in stock—every one USA-made! 
Address: Southern Screw Company, 
P. O. Box 1360, Statesville, N. C. 


Manufacturing and Main Stock 
in Statesville, North Corolina 


WAREHOUSES: 
New York * Chicago + Dallas + Los Angeles 


Types 1, 23 & 25 Thread Cutting Screws 

Machine Screws & Nuts °* Tapping 

Screws * Wood Screws °* Thread 

Cutting Screws * Stove Bolts * Drive 

Screws * Carriage Bolts * Continuous 
Threaded Studs 


SCREW 


COMPANY 


~ ~ 
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Gasket engineering 


( Advertisement) 





BOLT LENGTH 


TORQUE RETENTION 


Bolt length and bolt torque are important factors in maintaining 
flange loads on gasketed joints. New engineering studies show the 
extent of these effects to be greater than anticipated. 


Retention of bolt torque on gasketed 
joints is a function of several factors 
['wo important ones concern the bolt 
itself: its length and the amount ot 
grque initially ipplied to it when the 
joint is tightened 

Recent tests were conguc ted at the 
Armstrong 
to study 1) the 


r Research and Developme: it 
Cente relation of 
bolt length t retention; and 


affected 


amount of torque 


» torque 
how torque retention Is 
by variations in the 
originally applied to the bolts 
In these tests, separate ste el flanges 
were prepared to accommodate three 
different bolt lengths—™%”, 1”, and 
1%”. (See Figure 1 for definition of 


bolt le neth 








Figure 1. Here bolt length is defined 
as the distance from the underside of 
the bolt head to the face of the oppos 
ing flange—including the washer and 
the compressed gasket thickness 











The flanges were gasketed with an 


beater-saturated asbestos 
AN-890—in 42” 


(Previous tests had indicated 


Armstrong 
material—Ac copac 
gauge 
that this material possessed excellent 


torque retention characteristics.) The 
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E. M. SMOLEY 


Research Physicist 


Armstrong Research and Development Center 


only variables in the tests were bolt 
length and initial torque \ ilues 
After the bolts 


loads at 


were torqued to 


specihi room temperature 
the flanges were placed in an oven at 
300° F. for a period of 18 hours. Then 
they were removed, and while the 
flanges were still hot, bolt t rque was 


isured rhe 


difference 
greater as initial torque Is in reased 
These 


was anticipated in quality. 


short bolts and the 


results are, of course, 


Is 


what 


In quan 


tity, however, the difference in torque 


retention resulting from variations in 


bolt length and initial torque 


values 


was significantly larger than had been 




















re-rm percentage of re expected 

} 

} 

< 
} 
REE a wena 
PFNGTH 
Figure 2. Curves show of initial torque retained after 
18 hours at 300° F. Initial torque is indicated at the beginning 
of each curve. 5/16-24 NF hard steel bolts were used 
tained torque was calculated and Research on gasket performance is 
. > 

charted as shown in Figure 2 a continuing project at the Armstrong 


The chart shows clearly that low 


initial torque loads lose proportion 


ately more torque than higher loads 
At 10 ft-lbs of initial torque, for ex- 
ample, the average torque loss for the 
three bolt sizes was 37%. But at 25 
ft-lbs of initial torque, the 
ibout 8% 


The tests 


average loss 
was only 
also indicate that longer 


bolts retain torque much better than 


Research and 
Our large library of data may 


contain the 


Development Center 
already 


answer to spec ific prob- 


lems you may have on gasket design, 


performance, 
glad to make 
submit details to us 


to Armstrong Cork Company, 


or selection. We will be 
suggestions if you will 
Address inquiries 


Indus 


trial Division, 6511 Imperial Avenue, 


Lancaster, Pennsylvania 


Armstrong GASKET MATERIALS 


for more data At 
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V. Kap Trucking, Inc., 
Painesville, Ohio 


In the Lipe 
Spotlight__ 


“Our costs are lower with 


LIPE CLUTCHES...” 


“Rolling a quarter-million payload miles a month really 
puts the pressure on our 54 tractors,” reports Raymond 
Luhta, service manager for V-Kap Trucking, Inc., Paines- 
ville, Ohio. 

“A performance check showed us that units with Lipe 
clutches were logging about 150,000 miles per clutch. Now 
our entire fleet (Whites, Fords and Internationals) is 
equipped with Lipe Clutches, either as original equipment 
or on a continuing replacement basis. 


“As a result, our tractors are spending more time on the 


road and less in the shop.” 


Reasons like these — better mileage, more capital equip- 


ment use and lower maintenance cost — reveal why so 
many fleets are converting to Lipe Heavy-Duty 
Clutches. Make performance prove to you, too, that... 


LIPE DELIVERS IN THE CLUTCH 


© triPE—ROLLWAY CORPORATION, SYRACUSE, NEW 
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PRECISION LAPPING AND TESTING 






*Swing Pinion Cone lapping motions—the swing 
motion of the pinion head “‘A"’ moves the bear- 
ing along the length of the tooth. The axial mo- 
tion of the pinion head “B’’ moves the bearing 
up and down the tooth profile, while the motion 
of the pinion head in the direction of the gear 
axis “C’’ maintains constant backlash 


Designed primarily for testing and lapping automotive 
spiral bevel and hypoid gears and pinions, these new 
Gleason machines afford more accurate control than was 
ever before possible in other machines. The end result 

consistent, highly refined tooth surfaces which deliver 
the ultimate in smooth, quiet running drives 


The Gleason 503 Hypoid Lapper employs an en- 
tirely new lapping concept SPC (Swing Pinion 
Cone). While gear and pinion are rotating together in a 
flow of lapping compound, the pinion head automatical- 
ly and continually swings about a vertical axis which 
passes through the center of the tooth mesh; reciprocates 
along the pinion axis; and reciprocates along the gear 
axis. This three-way action laps the entire surface of 


GLEASON 502 HYPOID TESTER 


each tooth from heel to toe. All machine motions and 
lapping times are separately controlled for drive and 
coast sides . . . also, machine may be set for extra lapping 
time at heel or toe if desired. Positive control of back- 
lash, brake load, and lapping motions assure accurate 
product duplication from machine to machine .. . from 
job to job. This greater flexibility, combined with the 
ease of set-up and extreme accuracy of the 503, make 
it superior to previous lapping machines. The 503 han- 
dles gears up to 101%” diameter of any pitch. 

The Gleason 502 Hypoid Tester is a companion 
machine to the 503 Lapper . . . simulates the SPC mo- 
tions for accurately soft testing, matching, and final test- 
ing. Can also be run at spindle speeds up to 4000 rpm 
to approximate actual vehicle speeds. Handles bevel 
and hypoid gears up to 10144” O.D. 


For full information lh 
write Gleason Works, aul! 
1000 University Ave., 
Rochester 3, N. Y. 


EASON 
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SOFILITE BY WHEELING 





...bend it ...hem it ... seribe it 














..seam it . 


slit it 


in be it OUR 
CHALLENGE 
STANDS! 


“Anything that 
can be made 
of steel sheets 
can be made of 
Wheeling SOFTITE 
galvanized steel 
Sheets!” 


WHEELING STEEL CORPORATION - rs WHEELING STEEL! 


Be t Sales + Offices located at Atlanta, Buffalo, Chicago, 
] e 


f 
' - 
® 
cinnati, Clevela ty De roit, Houston, New 
. Yo rk, de Iphia St. a i San Francisco, 
go Whee 
2 y 
..draw it 
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Dependable Midland Relay Emergency Valve 
TOUGH-BUILT FOR TRUCK SERVICE 


Eliminates feed back. 


Easy to service—service cartridge 
removable without disconnecting any lines. 


Automatic breakaway application. 


Valve’s dual compensating feature provides automatic, 
gradual application of trailer brakes if pressure in the system 
drops below 45 psi. 


Designed for fastest possible application and release time. 
Valve safeguards against vehicle driveaway without sufficient air in system. 
All parts treated to resist corrosion. 


‘~~! 


MIDLAND-ROSS CORPORATION 


Owosso, Michigan 
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Ex Uno Plura 


(out of one, many) 


From a single basic design, a complete engine line. That's 
GM Diesel’s unique family of engines concept 

Pioneered in the thirties—and proven by over 90 million 
horsepower —it' concentrates all GM _ Dhesel’s resources on 
the perfection of a single bast cylinder design for all engines. 
What does this unique family concept mean to you? 

It means you can meet every power need, from 20 to 1008 
h.p., by using engines of just 2 different cylinder sizes—with 
up to 70% interchangeability of parts between engines in 
each serics 


It means lower parts costs—up to 50% less than for Diesels 


built in a flock of different designs and 


It means you can meet growing horsepower needs (without 

loss of existing parts inventory or maintenance know-how) 

merely by stepping up to the next engine in the series 

It means that all the advances of the past, present and future 

can be applied to every GM Diesel—whether it's in equipment 

you've had for 20 years, or one that’s just off the line 

It means the ultimate in standardization benefits, with greater 

profits per engine on every GM engine you add 

No wonder so many equipment buyers specify GM _ Diesel 

powel Ask for it in your next piece of equipment. 

Detroit Diesel Engine Division, General Motors, Detroit 28, 
Michigan. (In Canada: General Motors 


cylinder sizes. Lowest servicing. costs, too. GM DI ESE Diesel Limited, London, Ontario.) 


SERIES 53 & 71 ENGINES 


One proven design throughout the line builds greater value into every engine 
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Bundy can mass-fabricate practically anything 











Versatility? Long experience? Bundy has both; and that’s why 


Bundy has no equal in the precision-forming of tubing for the auto- 
motive industry. Specialists design Bundy mass-fabrication fixtures . 
and machines for precision at the lowest possible unit cost 
whether it’s a matter of a simple bend or the most complex shape 
Quality? You can’t beat Bundyweld® steel tubing; standard wall 


thickness and O.D. are held 
Government Specification MIL-T-3520, Type III; ASTM 254; and 
SAE specifications. When you 


first. Call, write, or wire: Bundy Tubing Company, Detroit 14, Mich. copper-plated steel strip, is metallurgically 


to +.002” to —.003", and it meets 





need tubing, it pays to talk to Bundy Bundyweld, double-walled from a single 


bonded through 360° of wall contact. It 


BUNDY TUBING COMPANY - DETROIT 14, MICH. - WINCHESTER, KY. - HOMETOWN, PA. ic Nahtwelght and encily fabricated . 


World's largest producer of small-diameter tubing 


in Australia, Brazil, Englan 





ld has remarkably high bursting and fatigue 


1 France. German strengths. Sizes available up to %4%” O.D 


ka a 





020 MIN. FLAT 
ON BOTH 


Precision? Check this oil transfer tube 
mass-fabricated at Bundy. Two flanges 
are formed, as shown, with the opposite 
end of the tube held to .314” with a 
tolerance of only .001". Bundyweld has 
the superior ductility and strength needed 


for this type of tubing application. 


BUNDYWELD. 
TUBING 





oe 
@é 
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WHATEVER THE 
STEERING PROBLEM 


BLOOD 
BROTHERS 
U-JOINTS 


assure maximum safety, 
precision 
steering control 








Nearly all major truck manufacturers rely on the ingenuity, ability and 
established leadership of Rockwell-Standard engineers to provide Blood 
Brothers universal joints for today’s increasingly complex steering 
assemblies. With each new steering advancement Rockwell-Standard 
engineers have demonstrated their resourcefulness and skill by supplying 
dependable, trouble-free universal joints. 

For example, the development of power steering and tilt cab trucks 
introduced the need for more intricate steering shaft assemblies. Rock- 
well-Standard engineers met the challenge with universal joints capable 
of transmitting power around corners without any sacrifice in operating 
performance or steering safety. 


PARTICULARLY IMPORTANT IS THE ROCKWELL-STANDARD DEVELOPMENT OF: 
e An anti-backlash universal joint for steering columns that pro- 
vides greater precision in steering control. 


e A specially designed machine that tests every Blood Brothers 
steering joint at 4000-inch pounds of torque. This pre-shipment 
precaution insures dependable steering that cannot fail even 
under extreme torque pressure. 


Whatever the steering assembly, whatever problems it presents, Rockwell- 
Standard engineers can design and develop universal joints that are 
reliable, efficient and economical. 


ea ROCKWELL-STANDARD LR, , 


omen. 2 208 2 Menen, | 


) 
‘ . 
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RUCKS AND INLAND 4- 


iors of trucks 


tailgates, steps, floors and inter 
the distinctive raised-lug pattern, 


» 
EL CO. 


i 





ats 3 


and remark- STEEL 
18 SERVICE CENTER 
INSTITUTE 


ern sizes and in thicknesses from 


adds rugged ||jA 
late. (Get the “63 Practical Ideas” book, 


STEEL SERVICE CENTER | 


nquiry Card for more data 


at’s more, it provides safe footing for 


trucks. Write to your local Steel Service 


equipment, it is attractive 
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Plate on your 


pages of ideas for using 4-Way Safety 
ter or Inland Steel Company.) 
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ery good reasons, too. Used on bumpers, 
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NILABLE FOR IMMEDIATE DELIVERY FROM YOUR LOCAL 


tection against bumps, scrapes and gri 
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y long-wearing. 


e to 1”. Specify 
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’ 
Cars run “‘cotton quiet” with 
timing gears molded from Celoron 
by C. D. F. Celoron’s macerated cotton fabric 
base provides the low natural tone frequency b 
needed to minimize the sounds of the 
timing drive. Along with its advantages in 
sound harmonics, Celoron—a molded 
phenolic—endows gears with vital qualities 
of high tooth strength and great resistance to 4 
impact and high temperatures. 
Another example of how C. D. F., with its ; 


broad range of materials and production 


facilities, serves the automotive industry! 


CONTINENTAL-DIAMOND FIBRE 





CONTINENTAL- DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE © A SUBSIDIARY OF THE Butt COMPANY 
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Dependable ‘. 


Economical > 


Easy-to-Use / 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct —-Tru-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over long or short distances 
—up to 150 feet from the control point. Because they oper- 
ate while flexing, they can snake around obstructions. They 
will not buckle. They’re factory-lubricated for life, unaffected 
by temperature extremes. They are ruggedly constructed, 
easily installed and operated, sealed against dirt and mois- 
ture, and will handle jobs with as much as 1,000 lbs. input. 
PUSH-PULL CONTROLS are simple, have but one moving part, 
are noiseless, and give a lifetime of accuracy. Mechanical 
linkages, on the other hand, are complex. Unlike PUSH-PULL 
CONTROLS, they are made of many parts, wear at many 
points, and produce increased backlash, lost accuracy, and 


tru-Lay PUSH. contROLs PROVIDE 





REMOTE 
ONTROL 








vibration rattles. 


CABLE SIZES AVAILABLE 








Minimum Maximum input 
| Recommended | Load in Pounds 
Control Radius | (Dependent 
Dimension in Inches on Travel) 
—— --- > . -— —- —-- —-— 
3/32" 2 30 
/s" 3 65-125 
3/16" 5 115-175 
1/4" 6 300-600 
5/16" 8 700-1,000 
SP itis = sana e 











PUSHIN. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 
Data File. It contains a 
complete set of engineering 
bulletins which describe in 
detail the operation of 
PUSH-PULL CONTROLS, their 
applications, features and 
advantages. 











PUSH-PULL CONTROLS 


Automotive and Aircraft Division » American Chain & Cable Company, Inc. 
60!-H Stephenson Bidg., Detroit 2 
6800-H East Acco Street, Los Angeles 22 + 929-H Connecticut Ave., Bridgeport 2, Conn. 






NY 
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Operating Heads to Fit Your Design 
for loads up to 125 Ibs. 


Heavy Duty « For rugged duty, 

but where operation must be 

smooth and accurate. Meets sr 
all requirements for depend- 

ability and life. 








Light Duty ¢ Smooth, accurate, 
dependable performance at 
low cost. Your choice of sev- 
eral types of knobs. 





| 





Selective Friction « Amount of 
friction can be changed to meet 
individual requirements. Fric- 
tion constant at any setting. 


Position Lock « A slight turn of 
the T-type handle locks the 
control in any position. Two 
sizes for light and heavy-duty 
applications. 


Micro Contro! « Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. 












Circle 122 on Inquiry Card for more data 


“There’s no profit in downtime...” 


“Our cost records show that Henry & Wright Dieing Machines pro- 
duce more parts between die regrinds at higher speeds, take less 
time for die service which indicates less die wear, and are productive 
for longer periods of time before die service is necessary. It’s like 
having an overtime worker at straight time rates. H & W’s give 
maximum service at less cost on our toughest pressroom require- 
ments. Here’s what our cost records over conventional stamping 
machines show:” 


2, Gaines tee teeta tn. Henry & Wright Dieing Machine 
2501 West Homer Street 


— 28.2% increase in running time between die regrinds 
43.2% decrease in time required to service dies 
126 % increase in production before dies need service 


Henry & Wright’s give a low 

center of gravity for safe high 
speed operation; a pulling rather 
than a pushing stroke for less die wear; 
long die guiding surfaces that assure 
correct alignment for progressive stages 
of blanking, stamping and forming. 
H & W’s take care of expensive dies. 
They’re built for heavy duty pro- 
duction of either long or short runs. 


25-ton Henry & Wright 
Single Crank Dieing Machine 


DIVISION Mount Gilead, Ohio, U.S. A. 


KOEHRING COMPANY H150 
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N EW p R | | C | P L E - 7 . Rotor announces J-42T torque control air impact 


wrench with new hydraulic amplifier 


| N TO R Q U . : @ NEW unique hydraulic amplifier shuts off tool 


at desired torque. This exclusive device results in... 


CO NTRO L amma ® FASTER rundown and impacting speed. Cuts job time. 


@® MORE ACCURATE torque contro! with uniform 


LOW E R S sl results. Quick, easy adjustment...tamperproof. 


Be © ASK FOR DEMONSTRATION of the J-42T 
st to see how this outstanding development 
A S S E M B LY y can cut costs on your assembly line. 
Write The Rotor Tool Company, 26300 Lakeland Bivd., 
C 0 STS Cleveland 32, Ohio. 





Toe Rlewuy 
for YOur 
SS Jeb] 
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HOW BOYERTOWN KEEPS 
EVERY BODY HAPPY 


Boyertown Auto Body Works of Boyertown, Penn- 
sylvania is keeping delivery truck owners, drivers 
and maintenance men especially happy these days 
by using a new, all-around material in its body 
construction: J&L Nickel-Copper-Titanium high- 
strength forming steel. 


The owner is pleased because lighter weight means 
lower operating cost. And Boyertown has been able 
to save from 600 to 650 pounds over mild steel in 
a 12-foot forward control delivery body—with no 
sacrifice of strength! 


The driver is satisfied because the increased duc- 
tility of J&L Nickel-Copper-Titanium makes it pos- 
sible for Boyertown to design bodies with greater 
flexibility—provide more convenience and safety 
for the man behind the wheel. 


The maintenance man is happiest of all. J&L Nickel- 
Copper-Titanium has a minimum of 4 times the 
corrosion resistance of mild steel. (For extra pro- 
tection, Boyertown coats it with rust-inhibiting zinc 
chromate). It has greater abrasive and impact 
resistance, and less tendency to dent and wear. 


When maintenance is necessary, dents can be 
easily “bumped out,” and repairs are quick and 
inexpensive. 


That’s why Boyertown—a pioneer in the use of high- 
strength steel—continues to specify J&L Nickel- 
Copper-Titanium for its exterior and interior truck 
panels, posts, ribs, cross members, floors, doors 
and windshield assembly. Ask your J&L salesman 
about J&L’s other new high-strength steels, JLX-W 
Columbium-Bearing and J&L “Cor-Ten.” 


Jones & Laughlin Steel Corporation 


3 Gateway Center, Pittsburgh 30, Pennsylvania STEEL 
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special tools bring nozzles up to snuff 


Rugged farm service plays hob with diesel 
. spray patterns looking like 


. pooped pop pressures. 
But knotty nozzle ailments are a cinch with 


fuel injectors . . 


Picasso paintings . . 


Kent-Moore’s injector tester and repair kits. 
Quickly, accurately they pinpoint the prob- 
lem, and come up with the cure. 

And factory accuracy in field service of 


farm equipment is just one of the special 


talents of special service tools. They telescope 
service time, putting power units back on 
the job faster . . . and turning user satisfaction 
into bigger future sales for you. Every day 
more manufacturers of boats and buses, cars 
and cranes, trucks and tractors, planes and 
plows bring special service problems to 
Kent-Moore. You can, too. But don’t take 


our word for it. . . call and see. 


KeEnT-MioORE ORGANIZATION, INC. 


28635 MOUND ROAD, WARREN, MICHIGAN + ENGINEERS AND MANUFACTURERS OF SERVICE TOOLS AND EQUIPMENT 
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because no other 
metal will do 
the job as well— 


stronger 
handsome 
ever-bright 
non-corrodible 


easy to clean thanks to 


Superior 


STAINLESS STRIP STEEL 


Your fire extinguisher with the stainless 
body features a very good reason for 
being ever-ready for service: stainless 
steel is the changeless metal good 
as new, year after year, without costly 
maintenance. e Made of SUPERIOR 
Stainless Strip Steel, the extinguisher 
body is easy to draw and weld—always 
uniform in behavior and performance 
because of uniformly Superior quality, 
coil after coil. Let us quote on your 
stainless requirements 


SUPERIOR STEEL DIVISION 


OF 
COPPERWELD STEEL COMPANY 
CARNEGIE, PENNSYLVANIA 


For Export: Copperweld Steel Internationa! Company, New York 





























DESIGN FOR 
SUPERIOR PERFORMANCE 


with Lord vibration /shock noise control 








(based on data from actual installations) 


IS your product designed for humans? 


Operator comfort is an increasingly vital aspect of 
good design. 

Users of your products—truck drivers, farmers, heavy equipment 
operators—prefer and today expect to get smooth-performing equip- 
ment. Objectionable noise and vibration can be costly— returned 
equipment, lost sales, damaged prestige 

Today's products must be designed for humans and this is 
where Lord can help. High-strength elastomeric mountings and 
joints can be custom designed to isolate the operator from dynamic 
disturbances. Gone will be the jarring, rattle and roughness that 
are dead giveaways of poor design 

Instead you will have a vehicle that rides better, sells easier and 
stays sold. 

Remember this 
shock/noise control end up with a competitive edge. See our product 


product designs that start with Lord vibration 


guide in Sweet's Design File. Better yet, contact the nearest Lord 
Ficld Engineering Office listed here or the Home Office, Erie, Pa 
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LORD MANUFACTURING COMPANY - ERIE, PA. 


November 15, 196] 


AUTOMOTIVE INDUSTRIES, 











wl 


en 


un 


ing 
Cor 
nou 
suct 
mili 
Dur 
eyli 
cold 
four 
was 
In a 
utili 


Auté 





LL 


iN] 


A. 


96] 


es: a a 








Vol. 125, No. 10 





November 15, 1961 





Avco's Valveless Engine 


Multifuel Model Starts at —25 Degrees 


\ major 
engine design has been revealed by 
Army, 
when it took the wraps off a new 


development in piston 
the Ordnance Corps, U. S. 


ight weight, air cooled multifuel 
engine that is capable of starting 
inaided at temperatures as low as 
25 degrees below zero. 

Developed by Avco Corp.'s Ly- 
ming Div., Williamsport, Pa., the 
new automotive-type power plant is 
a compression ignition, valveless, 
two cycle, air cooled, multifuel en- 
gine intended primarily for use in 
light tracked and wheeled military 
vehicles. It has only three principal 
moving parts per cylinder. 


Starts in 4 Seconds 


Col. J. G. Duncan, III, Command- 
ing Officer, U. S. Army Ordnance 
Corps District, Philadelphia, an- 
nounced the new engine following a 
successful demonstration before 
military and civilian engineers. 
During the demonstration a four- 
cylinder model was started with 
cold soaked batteries in less than 
four seconds. Low grade gasoline 
was used during the demonstration. 
In addition, the engine’s ability to 
utilize interchangeably diesel fuel, 


‘ 


JP-4 jet engine fuel, 


compression 


ignition fuel and combat gasoline 
also was demonstrated. 

rhe engine is as light and com- 
pact as a conventional gasoline en- 


gine of equal horsepower but uses 
only about 60 per cent as much fuel. 
The loop-scavenged, air cooled de- 
sign eliminates many components 
normally with piston 
type engines, including most of the 


associated 


high mortality parts such as valves, 
valve rockers, cam 
The complete 
cylinder is an integral aluminum 
casting with a 

] 


plated bore. Freely 


valve springs, 
shafts and tappets. 


porous chromium 
rotating pistons 


. : 
equalize the heat 


are employed t 


] 
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Tranverse Sectional View of Avco Schweitzer Engine 
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which in loop-scavenged engines is 
unsymmetrical. Warping, thermal 
stresses, unequal expansions and 
out-of-roundness of pistons and cy]- 
inders are eliminated. 


Cold starting is accomplished 
through the use of electric glow 
plugs directly in the open combus- 
tion chamber. This unique ar- 
rangement is made possible by the 
configuration of the valveless air 
cooled cylinder head. The engine 
also is completely submergible so as 
to be operable through streams 
without damage. 


Compact Package 


Brig. Gen. Frederick Thorlin, 
Commanding General, Ordnance 
Tank Automotive Command, De- 
troit, which has technical cogni- 
zance over the program, revealed 
that both four and eight cylinder 
models are currently in various 
stages of development and testing. 
Ordnance Corps projections include 
a complete family of operational 
engines ranging from four to eight 
cylinders and from 160 to 325 bhp. 
The engine’s 90 degree “V”’ config- 
uration results in a compact pack- 
age with specific weights ranging 
from three to four lbs. per bhp. 
The four cylinder model; for ex- 
ample, including the complete 
cooling system and accessories, de- 
velops 160 gross bhp, weighs only 
600 Ibs. and occupies a space only 
30 in. long, 30 in. wide and 28 in. 
high. The eight-cylinder model de- 
velops 325 gross bhp, weighs less 
than 1000 lbs., and measures only 
30 by 28 by 465 in. 


“Despite the engine’s simplicity,” 
Gen. Thorlin said, “it has been 
carefully designed to meet all mili- 
tary requirements. It is rugged 
and can stand considerable abuse 
and battle damage. We anticipate 
that field changes of complete 
cylinders will take no more than 30 
minutes.” 


James R. Kerr, president of Avco, 
said that development of the new 
concept began several years ago, 
and is based on the design of two 
Pennsylvania State University pro- 
fessors, Drs. P. H. Schweitzer and 
A. W. Hussman. Both men are cur- 
rently serving as consultants to 
Avco’s Lycoming Div., which holds 
the prime development contract. 
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Chevrolet Addition 


Chevrolet has started construc- 
tion on a major addition to the of- 
fice building at its frame and 
stamping plant at Flint, Mich. The 
new two-story office building will 
provide 48,640 sq. ft. of floor space 
and will be erected adjacent to the 
existing office facilities at the south 
end of the manufacturing plant. 

The building will house employ- 
ment offices, personnel and purchas- 
ing departments, plant protection 
offices, storerooms, hospital, plant 
manager's office, engineering de- 
partment, layout department, mas- 
ter mechanics department, blue- 
print room and an 800 sq. ft. 
meeting room. 


Raviolo Transferred 

Victor G. Raviolo has been ap- 
pointed director of engineering for 
Ford Motor Co., Ltd., Dagenham, 
England. Mr. Raviolo, an engine 
research and design expert, was 
succeeded in his post as Ford’s ex- 
ecutive director of engineering by 
Herbert L. Misch. 

Sir Patrick Hennessy, chairman 
of Ford of England, announced Mr 
Raviolo’s appointment. 


New OTAC Building 


Ground will be broken in mid 
January for the $5 million head- 
quarters building at the Detroit 
Arsenal for the Army Ordnance 


Tank-Automotive Command. Brig. 


Gen. J. F. Thorlin, commanding 
general of OTAC, said the building 
will be completed by mid-1963. 

With 250,000 sq. ft. of floor space, 
the building will house 2500 OTAC 
employes. Most of the personnel 
will come from the present head- 
quarters location on Beard St., 
Detroit. 





CHEVROLET BUYS SAGINAW PLANT 





Transfer of a former aluminum forge plant at Saginaw, Mich., from U. S. 
to private ownership is completed as J. Ryley Wilson (left), general admin- 
istrative manager, Chevrolet Motor Div., General Motors Corp., 
check for $1.4 million to Eugene R. Thissen in Chicago. Mr. Thissen is a 


regional official of the Government Services Administration. 
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Ford Profits Increase 


Ford Motor Co. reported consoli- 
dated net income for the third 
quarter of $79.8 million compared 
with $51.4 million for the 1960 
period. 

Profits in the same period 
equaled $1.45 a share as against 93 
cents last year. 

Third quarter sales were $1.5 bil- 
lion, or 12.3 per cent more than 
sales of $1.3 billion in the 1960 
period 

Henry Ford, 2d, chairman, said 
the increase resulted principally 
from an earlier production start on 
1962 models that went on sale in 
September. 

Nine-month sales of $4.8 billion 
and net income of $289.2 million, or 
$5.24 a share, were off from the 
1960 sales in the same period of $5 
billion and net income of $316.2 
million, or $5.76 a share. 


GM Sales Decline 


General Motors dollar sales and 
net income declined for the third 
quarter and first nine months of 
1961 compared to the same periods 
of 1960. Net income amounted to 
$88 million in the third quarter of 
1961 and to $528 million in the first 
nine months. In 1960 net income 
was $89 million in the third quar- 
ter and $701 million in the first 
nine months after provision for in- 
come taxes. 

Chairman Frederic G. Donner 
and President John F. Gordon 
pointed out two factors which 
should be noted in comparing the 
figures for the two years. “In 1960 
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sales reflected the record level of 
General Motors operations during 
the early months of that year to 
make up for production lost during 
the steel strike in the fall of 1959,” 
they said. 


Goodyear Profits Up 


Both sales and earnings of Good- 
year Tire & 
higher in the third quarter than in 
the same 1960 period. 

Third quarter sales rose to 
$371.1 million from $368.7 million 
in 1960. Profits increased to $18.9 
million from $15.2 million last vear. 


Rubber Co. were 


Chrysler Shows Loss 


A third quarter loss of $4.8 mil- 
lion was reported by the Chrysler 
Corp. compared to a net income of 
$1.4 million or 15 cents a share dur- 
ing the same 1960 period. 

For the first nine months this 
year, Chrysler has reported a loss 
of $20.5 million, compared with a 
profit of $25.1 million or $2.84 a 
share last year 

Third quarter sales declined to 
$436 million from $634.1 million in 
the same quarter last year. Nine- 
month sales totaled $1.4 billion as 
against $2.3 billion a year ago. 





COLLAPSIBLE THREE-WHEELER 





Three hp Briggs and Stratton engine powers Diehlmobile, made by H. L. 
Diehl Co., South Willington, Conn. It has four forward speeds and a reverse 


and is operated by a single lever. 


Its top speed is 18 mph. Its inventor, a 


yachtsman, uses it for transportation ashore. It can be assembled in a few 
minutes and will fit in the trunk of a car. 
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B-W Profits Up 35 Pct. 

Third quarter net earnings of 
Borg-Warner Corp. rose 35 per cent 
from a year ago on 10 per cent high 
sales 

Sales totaled $142.1 
against $128.3 million in the 1960 
quarter, while earnings amounted 


million 


to $3.5 million or 38 cents a share 
compared with $2.6 million or 28 
cents last year. 

Sales continued to trail 1960 for 
the first nine months this ,ear, 
with $431.2 million recorded this 
year against $451.4 million last 
year. Earnings amounted to $13.1 
million or $1.44 a share against 


$17.8 million or $1.96 last year. 


New Air Brake System 
A new air brake system for In- 
ternational trucks has been an- 
nounced by the Motor Truck Div. 
of International Harvester Co. 
The new air brake system has 


been designed, engineered and pro- 
duced to insure complete compati- 
bility with all other International 
truck components. It meets the 
company’s high standards of per- 
formance and dependability and 
has undergone extensive tests un- 
der both laboratory and actual road 
and working conditions. 


AMF Joins Smog Fight 


American Machine & Foundry 
Co. has announced signing of a li- 


censing agreement with Chrom- 
alloy Corp. giving AMF exclusive 


rights to further develop, manu- 
facture and market a smog-control 
device for automobiles. 

AMF said it will develop the in 
vention further and submit an im 
proved model to California to be 
considered for approval along with 
an earlier version of the device 





ENGLISH GAS TURBINE CAR 





Four-door Rover gas turbine model has a 140-hp front-mounted engine and 
features all-round independent suspension and disk brakes. The manufacturer 
says production models may be on the market in three years. 
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White Sees Rosy 62 


An increase in demand for trucks 
of from 15 to 20 per cent in 1962 
has been forecast by R. F. Black, 
chairman, and J. N. Bauman, presi- 
dent of White Motor Co. 

Barring unforeseen developments, 
they said, the fourth quarter should 
represent a considerable improve- 
ment in sales and net earnings over 
the third quarter. They added that 
a major effort in the fourth quarter 
will be to convert the huge backlog 
of truck orders into deliveries and 
sales. 

Net sales for the first nine 
months were $251.1 million or 13 
per cent greater than the §221.8 
million in 1960. Net income for the 
nine months was $6.5 million as 
compared with $6.4 million in 1960. 
Per share earnings in 1961 were 

2.28 as against $2.95 in 1960. 

Substantial reductions in sales 
and net earnings of the truck divi- 
sions in the nine months were more 
than offset by sales and income of 
the farm equipment business. 


A-C Earnings Drop 

Allis-Chalmers reported reduced 
earnings for the third quarter and 
first nine months of 1961 as com- 
pared to the same periods in 1960. 
Earnings per share of common 
stock were 32 cents for the first 
nine months of 1961. Earnings in 
1960 for the same period were 96 
cents per share. 

Third quarter per share results 
showed a loss of 18 cents compared 
with a profit of 13 cents in 1960. 

R. S. Stevenson, president of A-C 
said the subnormal profit margins 
“result from basic recession-caused 
factors affecting the entire heavy 
capital goods industry — reduced 
sales volume, unrealistically low 
prices and the cost squeeze on 
profits.” 


Change in Name 


The national association of metal 
stampers and their suppliers of ma- 
terial and equipment is now known 
as the American Metal Stamping 
Association. It was formerly known 
as the Pressed Metal Institute. 
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For more than fifty years McQuay-Norris engi- 
McQUAY. neers have worked side by side with Original or 
equipment engineers in the design of quality 7 
piston rings and sealing rings. With this experi- 
ence you can be sure that McQuay-Norris can 
produce rings to your exact specifications, with 
delivery when and as you need them. 


paenaninns MANUFACTURING CO., ST. LOUIS « TORONTO 
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Quadrilateral Thrust Suspension 
a Mather masterpiece of 1831 


While competition bounces and bumps, "Lucky Pierre” 
LET confidently glides to the fulfillment of his mission. 


The fanciful scene above erroneously infers that Mather 


M AT H . R was on the job back in the early days of the Foreign 


S 0 AG: , Legion. Factually, this is their fiftieth year in the 


Spring business and, during these years, they 


Y ) U R have naturally accumulated a wealth of 
information on this subject. So, if you have a suspension 


SUSPENSION Tee ir any En wee oy eye 
Pp he ) » L E M S : field of scientific metal treating, please call 


T00 = MATHER 


P.O. BOX 6695, TOLEDO, OHIO 
MATHER, 
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___ BEARING INSERT 
SEALS 


_BEARING INSERT 





PISTON CUP SEAL 





Non-lubricated seals and bearings made with TEFLON 
give maintenance-free service in gasoline pump meter 


This new pump meter is built for maximum reliability— 
designed to withstand the effects of additives in gasolines. 
The drive rod seals, piston cup seals, sleeve bearings and 
thrust washers are made with filled compositions of TEFLON 
fluorocarbon resins. TEFLON was specified for these vital 
parts because it has the lowest coefficient of friction of any 
solid and it is chemically inert. 

The zero-leak seals made with TEFLON require no lubri- 
cation. They are unaffected by corrosives ... will not age 
or harden... do not require any maintenance. The bearings 
have the necessary frictional and wear characteristics to 


BETTER THINGS FOR BETTER LIVING 


FLUOROCARBON 
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TEFLON 


RESINS 


offer similar maintenance-free performance. 

The simplicity and dependability of seals and bearings 
made of TEFLON resins open a wide variety of opportuni- 
ties in automotive design applications. It will pay you to 
investigate the functional improvements and cost savings 
made possible with TEFLON. 

For more information, write: E. I. du Pont de Nemours 
& Co. (Inc.), Dept. Al-11, Room 2526T, Nemours Bidg., 
Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P.O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont’s registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resins 


THROUGH CHEMISTRY 
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LOOK WHAT 
DELCO-REMY 


aga Ae lee IGNITION WITHOUT 
MECHANICAL CONTACTS 


NEW TRANSISTOR-CONTROLLED 
HIGH-DUTY IGNITION SYSTEM DE- 
LIVERS MANY TIMES THE SERVICE 
LIFE OF CONVENTIONAL SYSTEMS! 





Now Delco-Remy puts electronics to work to build a new 
High-Duty ignition system that provides quicker starts, in- 
creased voltage output and super durability—proved in 
extensive on-the-job tests. 


The new Full-Transistor system switches power electroni- 
cally instead of mechanically. This means there are no 
contact points or condenser. The four units—magnetic 
pulse distributor, control unit with three transistors, spe- 
cial ignition coil and external resistor—combine to deliver 
greater output at high speeds, eliminate periodic mainte- 
nance and adjustment, and assure a longer, more 
reliable lifetime. 


Immediate applications for the new system are. . . high- 
speed, high-performance engines requiring greater ig- 
nition voltages throughout the top speed range than are 


now available from other systems . . . and high-durability 


engines for truck, off-highway and stationary use where 
operation must be nearly continuous and maintenance 
next to nothing. Delco-Remy will work with you to develop 
a transistor-controlled High-Duty ignition system to meet 


your special needs. Technical data is available on request. 


rr 


Delco W 
Rem 


eral Motors e Anderson, Indiana 
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Built for hard work and long hours 


In this 300-hp International Harvester tractor, 
power-train gears of nickel alloy carburizing steel 
provide added strength and stamina. 


The new International Harvester 
model 4300 is designed to take on 
the big jobs in modern large-scale 
farming. Equipped with power steer 
ng, independent planetary drive on 
“ach wheel, and crab-steering that 
hangs onto hillsides, she has versa- 
tility and power. 

To handle all this power, IH en- 
zineers specify AISI 4620 (1.8% 


+4 


nickel ) for differential side gears and 
for spiral bevel ring gear and pinion. 
Carburized hardened, 4620 
develops a combination of case hard 


and 


ness and core strength that with 
stands compressive loads of 200,000 
psi...resists severe shock, wear and 
spalling. 

Nickel alloy carburizing steel pro 
the right 


vides combination of 


properties for heavily-stressed trans- 
mission parts in modern, high-pow- 
ered tractors. For engineering data 
about this and other nickel alloy 
steels that can help you with mate- 
rial-selection problems, write to: 


THE INTERNATIONAL NICKEL COMPANY, INC. 


4» 
INCO. New York 5,N. Y. 


INCO NICKEL 


MAKES ALLOYS PERFORM 
BETTER LONGER 


67 Wall Street 
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While insulating utility truck crew cabs for sub- 


zero operation with sprayed-in-place urethane foam, 
Insul-Mastic Eastern, Ltd., Toronto, again proved 
what refrigerator and reefer van makers discovered: 
Urethane foam’s low thermal transmission (k) 
factor of 0.11 to 0.15 at 70°F provides up to twice 
the efficiency of glass fiber (0.22) and is quicker 
and easier to install. 


In reefer vans, urethane foam’s double insulating 
efficiency permits reduction of wall thickness; adds up 
to more payload space; cuts inaintenance cost to near 
zero. Sprayed- or poured-in-place urethane foam bonds 
to any surface, expands to fill cracks and voids, hugs 
every contour snugly to seal off air leaks. 


For documented case history information on 
how urethane foam is providing maximum insula- 
tion protection with a minimum of time, labor, 
equipment and materials for mobile and fixed re- 
frigerated units—including a 3-million square-foot 
warchouse—write Mobay Chemical Company, 
Code AI-2, Pittsburgh 5, Pa. 


Mobay is the le g supplier of quality 
chemicals used the manufacture of 
both polyether and polyester urethane foams 
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Reduced to three basic steps—mask- 
ing, spraying, curing—urethane foam 
may be sprayed in place with the ease 
and economy of paint spraying 


Circle 132 on Inquiry Card for more data 
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MORE COMPLETELY THAN 
OTHER TIRES.” 











They’re talking Butyl in Detroit! 


Automotive engineers who want to 
eliminate noise, get maximum shock 
absorption and insure smoother 
driving, insist on Enjay Butyl rub- 
ber for engine and body mounts and 
other parts. Where resistance to 


EXCITING 


NEW PRODUCTS 


chemicals, heat, weather and aging 
are a factor, Enjay Butyl is the 
answer. From weatherstripping to 
heater duct hose, Enjay Butyl turns 
in first rate performance. If it’s 
built better, chances are Butyl has 


THROUGH 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


46 Cirele 133 on Inquiry Card for more data 





been used. For more information on 
this versatile rubber, call or write: 
Enjay, Detroit area office, 17360 
West Eight Mile Road, Southfield, 
Michigan. 


PETRO-CHEMISTRY 





Automotive Inoustries, November 15, 1961 









yn on 
rite: 
7360 
field, 

















IW TE: VW S$ 


FEATURES 





‘1 OTAC Budget Boosted 


$500 Million Rise in Fiscal Year '62 


The Ordnance Tank-Automotive 
Command has already felt the re- 
sults of the Administration's deci- 
sion to increase the country’s con- 
ventional war capability. OTAC’s 
budget for fiscal year 1962 amounts 
to $1200 million, a whopping in- 
crease of $500 million over fiscal 
year 1961 spending. 

This total represents about 10 
per cent of the Army's budget al- 
lotment. And, for the first time 
since World War II, the OTAC 
budget has exceeded the Ordnance 
Missile Command allotment. 


Most of the money will be spent 
for production of over 100 major 
types of vehicles. A portion is re- 
served for spare parts production. 
These spare parts are provided for 
the 1,000,000 vehicles OTAC has 
throughout the free world. 


Here is the general breakdown: 
$600 million for combat vehicles; 
$400 million for trucks, 
sedans, etc.; $100 million for repair 


buses, 


parts 


An additional $50 million will be 
spent strictly on research and de- 


velopment, most of which is per- 
formed by private business. 

Sut the increased budget is not 
the only sign of OTAC’s stepped up 
activity. Contracts for vehicle pro- 
duction have been moved up as 
much as eight months in an effort 
to place machines in the field as 
soon as possible. 


Howitzer Contract 


Evidence of this speedup is pro- 
vided by announcement of an $11 
million contract award to Cadillac 
Div. for production of M-195 and 
M-196 self-propelled howitzers. This 
contract is in addition to one 
awarded earlier to Cadillac for pro- 
duction of the M-114 _ personnel 
carrier. 

Turn to page 49, please 





M-195 Self-Propelled Howitzer (left) and M-196 Howitzer Will be Built by Cadillac in Cleveland 
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A 367-citation bibliography span- 
ning 10 years in the field of self- 
diffusion of pure metals in the solid 
state, and another bibliography 
x-ray diffraction studies on zir- 
conium and Zircaloy-2 have been 
compiled by the Atomic Energy 
Com mission. 

> > . 

Volatile corrosion inhibitors can 
be successfully used to prevent 
rust in stored gun and howitzer 
tubes, resulting in time and labor 
savings over present petrolatum 
type corrosion preventives. 

> > > 

Twenty-two properties of metals, 
alloys and non-metallic materials 
at cryogenic temperatures are com- 
piled in a handbook prepared for 
the Air Force. 

> al > 

Cash dividend payments by cor- 
porations issuing public reports 
amounted to $375 million in Au- 
gust, about the same total reported 
for the corresponding month last 
year. 

> * > 

An electromechanical shutter 
with submillisecond open time—de- 
signed to control the recording pe- 
riod of a medium quartz specto- 
graph—has been built by scientists 
at the Naval Ordnance Laboratory. 


An attempt to solve the riddle of 
how and why high-strength steel 
parts sometimes fail in service 
with high-speed aircraft and mis- 
siles has been made as part of a 
stress-corrosion cracking study. 

. > > 

The latest additions to a series 
of standards to insure greater sci- 
entific accuracy through more uni- 
form procedures and techniques in 
the use of laboratory instruments 
are now available. 

> o >. 

Electrical resistance of anodic 
and corrosion oxide films formed 
on zirconium and zirconium-tita- 
nium alloys should be measured 
under corrosion conditions in order 
to accurately correlate resistivity 
with corrosion rates. 





Whiskers of sapphire combined 
with aluminum are expected to be 
the ultra strong material needed 
in the missile program. 


\{utomation of production lines 
in Russian automobile plants, bear- 
ing factories, and other manufac- 
turing enterprises is being seri- 
ously handicapped by the poor 
quality of abrasive tools, according 
to a Soviet publication. It added 
that inspection of one of the Soviet 
Union's largest abrasive plants re- 
vealed that over 40 per cent of the 
factory's output did not meet speci- 
fications. 

ee 

The Franklin Institute in Phila- 
delphia has produced what may be 
the world’s purest beryllium. This 
report and others on the tensile 
properties of heat-treated molyb- 
denum-titanium sheet and on the 
phase relationships of tantalum- 
rich tantalum-ruthenium alloys 
have been issued to industry and 
the public. 

> > > 

Production of the industrial heat- 
ing equipment industry topped 
$300 million in 1960 for the first 
time since 1957. A survey of 259 
industry establishments revealed 
that output totaled $302.4 million. 
This is a substantial increase over 
1959 and 1958 but slightly less 
than the 1957 total. 


A detailed 40-year survey of the 
development of metallurgy in the 
Soviet Union since the Russian 
revolution—written to include “the 
economic, technical, scientific, and 
production points of view"—is 
available to industry and the pub- 
lic. 

> > > 

Pure tungsten has been cast by 
a new experimental technique in 
pieces weighing Ibs. 


. > * 


Resins containing a scintillation 
activated phosphor will detect ex- 
tremely small concentrations of 
radioisotopes. 
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More Zinc Used 


Automotive industry consump- 
tion of zinc for 1962 model produc- 
tion will increase at least 10 per 
cent, John L. Kimberley, executive 
vice president of the American Zinc 
Institute, reports. 

Reports from auto makers and 
suppliers say the increased con- 
sumption will be reflected in great- 
er use of zinc in the forms of die 
castings and galvanized steel sheet 
in both standard and compact mod- 
els, Mr. Kimberley declared. 

The average standard size car 
is expected to carry about 80 lb of 
zinc die castings, compared with 
some 75 lb on similar 1961 models. 
Virtually all "62 compacts are us- 
ing more die cast zinc, climbing 
from 30 Ib last year to 35 Ib. 


Economy Trials 

The 1962 Pure Oil Performance 
and Economy Trials will be held 
Jan. 15-21 at the Daytona Interna- 
tional Speedway, Daytona, Fla. 
Supervised by NASCAR, the trials 
will consist of three events, economy 
test, traffic passing test and stop- 
and-go test. 

The trials are open to 1962 U. S. 
standard production passenger cars 
only. Six classes of cars will com- 
pete with each manufacturer limited 
to three cars per class. 

Winners will be decided on the 
percentage of points scored com- 
pared with the points possible for 
a perfect score. 


Kaman Contract 


Kaman Aircraft Corp. has an- 
nounced receipt from the Air Force 
of an additional contract for $3.5 
million for H-43B Huskie helicop- 
ters. 
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Europeans Demanding More Comfort; 


Popular Miniature Cars Seen on Way Out 


By Albrecht Graf Goertz 
Industrial Designer 


The miniature cars which were 
so popular in Europe for the last 
seven or eight years are disappear- 
ing. The trend, as seen at the 
Frankfurt International Automo- 
bile Show, is for more comfort and, 
it is my belief that in another 
couple of years, cars the size of the 
standard Volkswagen will be the 
smallest the public will accept 

The much-discussed new Volks- 
wagen 1500 was presented publicly 
for the first time. The 1500 series, 
a two-door sedan and two-door sta- 
tion wagon, will be sold only in 
Europe. A four-passenger converti- 
ble, utilizing some of the standard 
VW components, is being produced 
by Karman. 


Two New Karman Ghias 


There also are two new Karman 


Ghias, a two-to-four-passenger con- 
vertible and a coupe. 
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Stylewise, the VW station wagon 
is much the nicer of the line. The 
standard sedan falls a little short 
of what I believe the public ex- 
pected—something as unique as the 
previous Volkswagen. 

Mercedes brought out a four- 
passenger convertible more or less 
the same as the 22O0SE coupe which 
was shown at the New York show 
last April. 

BMW premiered two cars, the 
1500 four-passenger sedan, the 
most exciting completely new car 
at the show. Unfortunately, deliv- 
ery of this model seems to be slated 
for the middle of 1962. The other 
BMW, also entirely new, is a four- 
passenger sports coupe utilizing 
the running gear and engine used 
in their standard sedan. Stylewise, 
the 1500 is far more appealing. 

NSU brought out a new body on 
their Prinz. This model appears to 
be very American in concept. Also 


















Fiat's 1300/1500 Four-Door Sedan 
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resembling an American model is 
the new Fiat 1300/1500. 


Renault also exhibited a utility 
model, the R4, which has distinc- 
tive styling. The R4, a utility car, 
is not prettied up, but is definitely 
very French. 


Porsche continued minor improve- 
ments on the present line. The 
Porsche coupe was improved by a 
larger window area both front and 
rear. 


Ford of England showed the Ca- 
pri, a new model of their Consul 
line. This is a sports coupe. 


OTAC Budget 


(Continued from page 47 


Ford Motor Co. production of the 
M-151 has been sharply stepped up. 
While production figures were not 
released, Ford said about 100 em- 
ployes would be added to the com- 
pany’s present M-151 work force 
of 190. 


Brig. Gen. Frederick Thorlin, 
commander of OTAC’s diverse and 
far flung responsibilities, points 
with pride to his organization’s ac- 
complishments and gives an indica- 
tion of what is planned. 


Dry type batteries, synthetic 
rubber tires, air-cooled Diesel en- 
gines, mass produced automatic 
transmissions and multifuel en- 
gines are cited by Gen. Thorlin as 
developments produced by OTAC 
requirements and research con- 
tracts. 











For the future, Gen. Thorlin sees 
hydramatic suspension (to lower 
and raise the body of a tank), vari- 
able compression ratio engines and 
gas turbine powered tanks (6-10 
years from now). 















































By DAVID SCOTT ® Special Correspondent 


Jaguar has become a standard- 
bearer for advanced and novel 
components. The E-type sports car 
introduced last March featured an 
electric fuel pump submerged in 
the gas tank, a triple-bladed wind- 
shield wiper, and an electric ther- 
mostatically-controlled cooling fan, 
all made by Lucas. 

The latest Mark Ten sedan has 
all-disk brakes with separate hy- 
draulic circuits and master cylin- 
ders for the front and rear wheels. 
This is a Dunlop development, as 
are the self-adjusting handbrake 
calipers on the rear disks. 

The operating lever incorporates 
a spring-loaded pawl engaging an 
adjusting nut with ratchet teeth. 
When lever travel exceeds a prede- 
termined amount the nut is turned 
the equivalent of one tooth as the 
brake is released, thereby compen- 
sating for wear while keeping the 
desired clearance. 


A Jaguar-designed innovation 
on the new el is a complex 
heater-ventilator regulated by 
pushbuttons and vacuum servos. 
These operate the water valves, 
heater flaps and air intake vents, 
and are fed through the dash- 
board control box from a vac- 
uum reservoir tank. 


Dunlop has devised a pneumatic 
throttle control that eliminates the 
levers, springs and cables of the 
usual mechanical linkage. A soft 
rubber button replacing the gas 
pedal is connected by plastic tubing 
to the diaphragm actuator linked to 
the carburetor. The flexible quar- 
ter-inch tube simplifies throttle 
installation in crowded engine 





50 


compartments, and gives positive, 
friction-free response to _ foot 
pressure. 

In the outboard motor field, 
Perkins has introduced a “whis- 
pering” 40-hp unit. The twin- 
cylinder 44-cu in. power head is 
rubber-suspended to minimize vi- 
bration, and noise is further re- 
duced by a downward-directed si- 
lencing system. 


Scammell’s Semi-Trailer 


Scammell has brought out a 15- 
ton semi-trailer called the Four- 
trak which has twin axles mounted 
transversely in line. Each axle is 
centrally pivoted on a leaf spring, 
so that the dual tires always con- 
tact the road regardless of camber 
or surface irregularities. The de- 
sign is claimed to be lighter and 
cheaper than a tandem-axle trailer 
of the same capacity, and elimi- 
nates tire scrub and wear on 
corners. 

Rover is road-testing its latest 
prototype gas turbine car with the 
aim of possible production in 1964. 
It has front-wheel drive, with a 
140-hp engine and heat exchanger 
in unit with the transmission sys- 
tem. Improved throttle response 
for fast acceleration reaction is 
given by variable guide vanes con- 
trolling gas flow to the compressor 
turbine. Air intakes surround the 
headlights, and air filters are in- 
side the mudguards. 


A German company has de- 
veloped an anti-glare windshield 
whose tinting can be extended 
or removed entirely to suit light 
conditions. Two sheets of glass 
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are mo together at the bot- 
tom and flexibly joined at the 
top. Colored water from a screw- 
type plunger pump on the dash 
is injected between the upper 
edges, forcing them slightly 
apart, 


The liquid spreads out as a thin 
film along the top, and its depth 
can be regulated to extend nearly 
to the base of the glass. When 
the pump is released, atmospheric 
pressure against the two panes 
squeezes them together and the 
water is ejected to clear the glass. 

Latest auto-business take-over 
in England is Jaguar’s purchase 
of bankrupt Guy Motors. This 
puts the car company firmly in the 
bus and truck arena, following its 
acquisition of Daimler last year. 
Guy was a pioneer of air suspen- 
sion and disk brakes on coaches, 
and Jaguar expects to capitalize 
on this technical] experience. 

The Crane Fruehauf Trailer Co. 
is building a new plant at North 
Walsham, England, for the produc- 
tion of heavy semi-trailers com- 
bining designs of the British and 
American partners. 

Following a licensing agreement 
with the German originators, Ples- 
sey will manufacture the Gildner 
hydrostatic transmission at a fac- 
tory now under construction at 
Swindon. The system is intended 
mainly for industrial trucks, and 
consists of a variable-displacement 
pump with separate motors driv- 
ing the rear wheels. 


Lucas’ French Investment 


Joseph Lucas is investing some 
$11 million in a French company 
making electrical components, 
which will give it production facil- 
ities within the European Common 
Market area regardless of whether 
Britain joins. Girling, a Lucas sub- 
sidiary, is building a factory for 
disk brakes in Coblenz as part of 
its contract to supply disks to 
Mercedes-Benz. 

Rootes will erect a $3 million 
factory in Venezuela, making it the 
only British auto firm established 
in that country. Capacity will be 
200 units monthly, and production 
will begin in late 1962. 

A Russian tire factory designed 
and equipped by a consortium of 
British suppliers is now in opera- 
tion at Dnepropetrovsk. 
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New High-Performance Engine Designs 
Discussed at S. A. E. Milwaukee Parley 


New designs in high-performance 
engines and new controls for heavy 
duty engines and vehicles featured 
the S.A.E.’s annua! farm, construc- 
tion, and industrial machinery 
meeting in Milwaukee. Features of 
new vehicle operating accessories 
were presented in papers centering 
about the theme of the meeting, 
Heavy Duty Vehicles. 

The design features of a family 
of six new gasoline engines for 
military use were given by G. R. 
Conrad, Continental Motors Corp., 
and R. F. Dennis and W. A. Sum- 
merson, U. S. Army Engineer Re- 
search and Development Laborato- 
ries. The engines range in sixes 
from % through 20 net continuous 
horsepower, and are built in three 
cylinder bore sizes. All are air- 
cooled and 4-stroke. High perform- 
ance with long life, light weight 
and small size, parts interchange- 
ability and ease of repair and main- 
tenance are characteristics of the 
group, obtained at higher produc- 
tion cost. 


340 Models Cut to 78 


Initiation of the study and design 
of the group began with the desire 
to reduce the number of engines 
and parts carried by the military. 
Of the 340 different models of gaso- 
line engines used by the armed 
forces in World War II, 78 fell into 





No. cylinders 1 vert. 


SPECIFICATIONS OF ENGINES 


Federal Stock No. 1A03 1A08 
1 vert. 
Rated Cont. hp at 3600 rpm 0.50 1.50 
Bore, in. 1.75 2.25 
Stroke, in. 1.25 2.00 


the size range of the new family. 
As each engine was made up of at 
least 300 different components, 
maintenance involved more than 
23,000 different parts. Standardi- 
zation will reduce this inventory to 
about 800 different parts. 

The specifications for the family 
of engines are shown in table. 

While the family of engines is 
at present an Army program only, 
an effort is being made to extend 
their application to Navy and Air 
Force. As the Army used more 
than 800,000 engines in these sizes 
in World War II, another emer- 
gency would probably require mil- 
lions of them. 

Model 4AO84, typical of the 
larger engines in the series, has a 
square bore and stroke combina- 
tion, giving good volumetric, me- 
chanical, and thermal efficiency for 
general use. Maximum use is made 
of aluminum and lightweight ma- 
terials —crankcase, cylinder head, 
and pistons are of aluminum alloy. 
The oil pan is of die cast aluminum, 
as are many of the smaller parts. 
The crankshaft and connecting rods 
are of forged steel, and the cam- 
shaft of proferal iron. The ignition 
system is a unit-type shielded mag- 
neto with impulse coupling. Start- 
ing is by an electric starter, or 
with a rope starter. 

Oliver Corp.’s new No. 1800 trac- 





2A016 4A032 
2 vert. 4 horiz. 
3.00 6.00 
2.25 2.25 
2.00 2.00 
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tor gasoline engine was described 
in a paper by T. H. Morrell and 
K. S. Minard. A feature of this 
6-cy] engine is the two-piece cylin- 
der head. The design consists of a 
main lower cylinder head casting 
with a separate cover casting. The 
mating surfaces of the head body 
and cover are first machined, then 
assembled with a gasket between 
them. The remainder of the ma- 
chining is accomplished as if the 
head was of one-piece construction. 
The benefits derived from such a 
design are: 1. Easier to cast. 2. Re- 
duced dry sand core weight. 3. Re- 
duced casting scrap from core shift 
or blow holes. 4. Easier to clean. 
5. Elimination of cooling restric- 
tions by removing all fins, core 
wires and core sand. 6. Easier to 
inspect and determine if casting is 
sound prior to machining. 

The adaptation of the two-piece 
construction is desirable for more 
consistent cooling to permit maxi- 
mum performance from a high- 
compression engine. 


Compression Ratios Studied 


Study of a series of compression 
ratios showed 8.5:1 as yielding 
maximum knock-limited power, and 
this was fixed upon for production. 
A crankshaft with seven main bear- 
ings was decided upon for maxi- 
mum rigidity. 

An enclosure unit for its aircooled 
engines to permit service in all cli- 
mates was described by John A. 
Gresch and Ray D. Beard, Wiscon- 
sin Motor Corp. The enclosure is 
capable of sustaining itself over the 
full 125 F to —65 F range re- 
quired by military specifications. 
This is accomplished by means of 
an air intake shutter and a recircu- 
lation shutter, thermostatically op- 

(Turn to page 120, please) 





BFG MAGNESIUM WHEELS SAVE 1000 POUNDS 
FOR THIS AIRBORNE BULLDOZER 
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‘Big and husky ak it is, this scraper-dozer for the U.S. 
Army Corps of Engineers has to be air transportable. The 
machine, designed by Barnes & Reinecke, Chicago, is a pro- 
totype for a whole series of construction, maintenance, and 


transportation equipment which can be moved by air 


The designers turned to B.F.Goodrich for the wheel and 
brake system. Drawing on its long experience in producing 
aircraft wheels in light metals, BFG designed and built the 
wheels from cast magnesium,the brake drums from aluminum. 


Result — savings of 1000 pounds in total vehicle weight 


SUPERIOR STOPPING POWER, TOO 


Che scraper dozer is equipped with BFG Hi- 
Porque brakes, 20! 2 ‘ to provide the 
ultimate in dependable braking power 
Hi-Torques improve safety and controllability 
stop vehicles in approximately half the 
distance required with conventional, two- 
shoe brakes. When you need light alloy wheels 
or superior brakes for your off-road vehicles 
check BFG. For complete t nical data call 
or write B.F.Goodrnch Acros] ind Defer 
Products, a dimsion of lhe B rich 
Dept 1/-77, Troy, Ohio. 


Circle 134 on Inquiry Card for more data Ar rOMOTIVE INpt STRIES. None mber 15. 1961 

















1am 


4 













Chief engineer. 











Chrysler 
Dodge Div 







ed fo national 
service monoger 













vice president. 










‘ - Genera! 





Stock hos been 






purchases 













manager. 












IN THE NEWS 


Dura Corp., Weover 
Mtg. Div.—George & 
Swick has been named 


Corp 
— W.H 
Love hos been promot- 


field 


Curtiss-Wright Corp 
—l. Nevin Palley hos 
been nomed executive 


Motors 
orp., Cedillac Motor 
Cor Div.—Nicholos J. 


pro- 


moted to manager of 


Seiberling Rubber 
Co. of Caneda, Ltd.— 
A. L. McMullen 
been promoted fo vice 
president and genero/ 


has 
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American Motors Corp William 


A. Kancian has been promoted to as- 


sistant works manager at the Mil- 
waukee body plant. 

Oakite Products, Inc.—Donald F. 
Moulton has been named technical 


service representative in Vermont. 
Kelsey-Hayes Co., Automotive Div. 
R. A. Maxwell has been named gen- 


eral manager. 

Norton Co., Behr-Manning Div 
Arthur Snyder, Jr., has been pro- 
moted to controller. 

General Motors Corp., AC Spark 
Plug Div.—Stanley T. Richards has 


been appointed director of public re- 
lations 

Borg - Warner Frank A. 
Flower has been appointed Washing- 
ton office manager. 


Corp. 


Ryan Aeronautical Co., Ryan Aero- 


space Div.—T. H. Beck has been 

named director of engineering. 
Parker-Hannifin Corp.—W. C. Loe- 

man and S. A. Rogers have been 


elected vice presidents. 

Baird Machine Co.—Frederick Ol- 
sen has been promoted to plant super- 
intendent 

A. O. Smith Corp.—Thomas A. Sul- 
livan has been promoted to executive 
assistant to Urban T. Kuechle, group 
vice president. 

Cessna Aijircraft Co Frank A. 
Boettger and Delbert L. Roskam have 
been elected senior vice presidents. 

Willys Motors, Inc.— Richard B. 
Teiper has been named manager of 
sales administration. 

Purolator Products, Inc.—James B. 
Henderson has been promoted to ad- 
ministrative assistant to the director 
of engineering. 

Chrysler Corp.—Chester J. Quin- 
lan has been named purchasing agent 
for body parts. 

Ford Motor Co.—Robert W. Gaines 
has been appointed executive engi- 
neer-testing laboratories and Glenn F. 
Doyle succeeds him as manager of 
the Michigan proving ground. 





American Motors Corp., Automotive 
Div.—Julius A. Ried! (far left) hes been 
promoted to assistant manager of manu- 
facturing and William F. Poupard hes 
been advanced fo manager of the Mil 
waukee body plant. 












FWD Corp.—M. E. Ash has been 
appointed board chairman and chief 
executive officer and L. A. DePolis 
has been named president. 

Link-Belt Co.—Leslie J. Carson has 
been named director of engineering; 
Roderick S. Galloway has been named 
general manager of the Colmar, Pa., 
plant, and John M. Shepard, Jr., has 
been promoted to manager of Atlanta, 
Ga., plant. 

General Motors Corp., Cadillac Mo- 
tor Car Div.—Edsel A. Illy has been 
appointed assistant manager of pur- 


chases and Harold R. Townsley has 
been promoted to senior product 
buyer. 

Logansport Machine, In Harry 
Stewart has been named sales man- 
ager. 

General Motors Corp., Chevrolet 
Motor Div.—Walter T. Burwell has 
been promoted to assistant chief en- 
gineer. 

Midwest Foam Products Co.—Win 


L. Pettingell has been appointed sales 
manager; William E. Cunningham 
has been named controller, and A. L. 
Rhoton has been appointed director 
of research. 











Necrology 


Alfred P. Haake, 76, economic 
consultant to General Motors 
Corp., died Nov. 2 in Athens, Ga. 

Gilbert J. Loomis, 90, automo- 
bile designer and inventor who 
produced the Pope Tribune and 
Speedwell, pioneer automobiles, 
died Oct. 25 in Rutherford, N. J. 

William M. Jewell, 63, a part- 
ner in the Michigan Broach Co., 
died Oct. 25 in Detroit. 

Milton S. Bald, 62, chief engi- 
neer of American Motors Corp.’s 
Special Products Div., died Oct. 
25 in Detroit. 

Nathan Weingarden, 59, head 
of Pontiac Div.’s drafting depart- 
ment, died Oct. 24 in Detroit. 

Walter M. Fairbairn, 
chairman of the Barnes Drill Co., 
died Oct. 5 in Rockford, III. 


board 







































HIKES PAYLOAD! 


HYDROVAC® vacuum power brakes by Bendix are specified more often than all other makes 
combined. They weigh less, permit up to several hundred pounds more payload—increase your 
profits. DOUBLY SAFE Hydrovac power braking systems provide maximum dependability with 
the built-in safety of manual braking in case of power failure. CUT COSTS —less to buy, operate 
and maintain. For design information, write us today at South Bend, Indiana. 


MORE HYDROVAC VACUUM PuwER BRAKES ARE IN USE THAN ALL OTHER MAKES 


Bendix Products Automotive Division 


Circle 135 on Inquiry Card for more data 
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Machine Tool Supremacy 


speakers at business conventions to warn 

America that our country is in danger of 
losing its “machine tool supremacy.” The objec- 
tives of the speakers undoubtedly are quite 
praiseworthy. But possibly their facts are some- 
what confused. While American machine tool 
builders have been starving for business and 
have survived on greatly shortened rations, even 
under the conditions of greatest austerity their 
technical and professional supremacy over manu- 
facturers elsewhere in the world is beyond ques- 
tion or dispute. 


Rives: IT HAS BECOME THE VOGUE among 


IT IS NOT QUITE CLEAR to me why domestic 
industrial analysts even consider accepting some 
of the propaganda material circulated by Iron 
Curtain countries concerning their output of ma- 
chine tools, or their applications in Iron Curtain 
areas. Readers of AUTOMOTIVE INDUSTRIES do 
not have to guess at the facts about such situa- 
tions. Detailed articles about production meth- 
ods used in key plants in such areas have been 
published exclusively in this magazine. In not 
one of these installations can be found either 
equipment, methods or products comparable to 
the American standard equipment, methods and 
products of even 1955. It would be much more 
accurate to date such output as “circa 1942” as 
far as comparable American methods are con- 
cerned. 


INSTEAD OF USING “FRIGHT TALK” to try to 
scare the United States into tool modernization 
programs, it would be much more effective to 
use modern and practical economic methods to 
show how more profits can be made using mod- 
ern equipment. The American machine tool build- 
ers are from five to ten years ahead of the best 
of European designs. The American machine 
tool industry needs to be presented more dynami- 
cally to its customers in its authentic and true 
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light as the tool building group unique in the 
world and capable of the most economical and 
most practical fulfillment of advanced machine 
tool requirements in machinery building. 


THE FOREGOING PARAGRAPHS PARAPHRASE the 
remarks of leading automotive, farm equipment, 
military vehicle and commercial vehicle manu- 
facturing and production engineers during re- 
cent visits. They also pointed out that automo- 
tive inquiries for American-made machine tools 
have been active and rising in volume since last 
June. Orders have increased. Delivery dates 
have become more extended with many compa- 
nies. Further increases now loom for 1962 
and 1963. 


THE SCARE TALK ABOUT European machine 
tools has also been accompanied by some scare 
talk about the projected increases in production 
of foreign made vehicles. AUTOMOTIVE INDUS- 
TRIES readers are quite familiar with the situa- 
tion in foreign vehicle manufacturing plants. 
Many European plants have been severely hit 
by economic set-backs. Others are tooling up to 
compete more directly with American car-build- 
ers. But import and export manifests generally 
do not reveal any startling sales booms sufficient 
in number to get excited about. Of the increases 
which occur, many are the result of expansions 
of partially or wholly owned American plants or 
affiliates. Others are part of the officially off-the- 
record Nato Ally military vehicle build-up. For 
the first time in many years, some high priced 
European made vehicles are sitting around 
American dealers’ parking lots awaiting Ameri- 
can buyers. In brief, the native genius of both 
the American machine tool builder and the Amer- 
ican vehicle manufacturer are priceless assets 
of our country, and both industries look ahead 
mutually to solid progress as virtual partners 
in world leadership during the coming decade. 


Editor and Publisher 













In road building, agricultural, and 


industrial fields where joints must be 
capable of operation at angles up to 
35° — where there are severe shock 
loads — where dirt and moisture are 
continually present—and where wide 
angles and long slip problems are 


common, designers have learned to 





Circle 136 on Inquiry Card for more data 


rely on MECHANICS for the correct 
solution. Lubrication is so tightly 
sealed in that dirt and moisture can- 
not enter. Let MECHANICS’ engi- 


neers help you solve your “tough” 


joint problem. Write today for addi- 


tional information. 
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Engineer 


HAT’s new for ‘62? The 

gamut of new cars has been 

thoroughly covered in pre- 
ceding issues of this publication. 
Styling is momentarily in a cyclic 
groove just waiting for some one to 
strike a different note. Current 
bodies have given the customers a 
real break in easier entry and exit, 
more headroom, more _ legroom. 
Some of these comfort features 
have been missing far too long. 
Gone, too, are the doglegs in the 
front compartment and with them 
the exit of the wraparound wind- 
shield. At the same time the wrap- 
around rear window has been elimi- 
nated. This is particularly evident 
on the Fisher Body models that 
emphasized the so-called “green- 
house” effect. These changes in 
glass are all to the good since the 
versions they replace contributed 
little to visibility. 


New Bodies 


While on the subject of bodies, 
if we take for granted the major 
changes (in some makes) in sheet 
metal, there are a number of dis- 
tinctly new bodies and their asso- 
ciated sheet metal: the Fairlane, 
Meteor, and Chevy II. 

Another thing that appeals to the 
writer is the development of a 
straight line for the top of the rear 
fender, discarding, at least tempo- 
rarily, the rounded effect at the 
rear. Evidently, we were not the 
only one to prefer the straight line. 


Corrosion Resistance 


All makes have gone all out to 
improve the corrosion-resistance of 
sheet metal, using much more gal- 
vanized steel] in more places in the 
underbody structure. Coupled with 
this is a growing use of Zincilate 
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A Summary of the 
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primer for areas that require add- 
ed protection. 


Safety and Comfort 


Still more emphasis is being 
placed on features of safety and 
passenger comfort. We consider all 
current makes, as well as cars built 
in recent years, to be as safe as 
good engineering knows how. The 
new models stress greater struc- 
tural strength, beefing up of critical 
components, etc. Industry-wide 
adoption of front seat belt anchors 
is a special bid for increased safety. 
It remains now to see how well the 
public accepts this idea. 

Cars have more sound-proofing 
and more effective sound-proofing 
than ever before. This is a safety 
measure since it relieves part of 
the tension of driving. 

Better door locks spell safety. 
The Ford family, in particular, has 
a new double latch type lock which 
is claimed to center the door accu- 
rately and should not budge even 
in a serious collision. 


Cadillac boasts a novelty—a pow-— 


erful turn lamp with a wide beam 
that will illuminate the corner 
when turning. 

Improved manual and 
steering systems, with less effort at 
the wheel, certainly mark an addi- 
tional gain in safety and comfort. 

Brakes, unquestionably, are a key 
to safety and a lot of work has 
been done to make brakes better 
and more effective. The Ford fam- 
ily is distinguished in its use of 
self-adjusting brakes; and _ this 
principle has been extended to some 
of the Chrysler family. This year 
Oldsmobile supplies self-adjusting 
brakes when power brakes are 
specified. Advantages are obvious. 
Lining-to-drum clearance is main- 
tained within safe limits, for the 


power 








By Joseph Geschelin 


DETROIT EDITOR 


life of the lining. Pedal height re- 
mains practically constant, thus 
making stops more reliable and 
safer. 

Perhaps the biggest step was 
taken by Cadillac with the intro- 
duction of its triple-brake system. 
Heart of this system is the double 
master cylinder with an indepen- 
dent piston and fluid reservoir for 
each pair of wheels. Even if one 
wheel of a pair is damaged or loses 
fluid, the other pair continues to 
function. In addition, the parking 
brake can be used as an emergency 
brake since it is so arranged that 
it does not lock if applied while the 
car is in gear. 

It is noteworthy that AMC also 
introduced a dual service brake 
system, similar in function to that 
of Cadillac. At the same time AMC 
has adopted self-adjusting brakes 
all around. These features are stand- 
ard equipment on the entire line. 

The Ford family has gone even 
further in making brakes more ef- 
fective and longer lived. On T-Bird, 
Lincoln, and Mercury in particular, 
the brake drums are annealed after 
rough machining to relieve internal 
stresses. This has the effect of hold- 
ing the drums round and true even 
after panic stops. Buick continues 
the use of aluminum drums on its 
full size cars to gain additional ad- 
vantage at the front where the duty 
is greatest. 

Chevrolet is expanding the appli- 
cation of metallic linings on Cor- 
vette and regular models where the 
duty is unusually severe as in the 
case of police cars. There is no 
risk of fading and lining life is 
greatly extended 


Progress in Engines 


Let us switch for a moment to 
progress in engines. Most dramatic 
is the introduction of the 90-deg 
V-6 by Buick. This was covered 
thoroughly in preceding issues. 

Chrysler took the wraps off its 
die-cast aluminum Six which is now 
available as a regular option on a 
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number of models. The Chevy II 
brought with it a new Four and a 
new companion Six. Ford has add- 
ed a 221-cu in. V-8. 

Ford has attracted notable atten- 
tion with the unveiling of an ad- 
vanced foundry technique which 
makes it feasible to produce light- 
weight cast iron components with 
thin walls of uniformly correct sec- 
tion, and cores set in precise loca- 
tion. This technique has been ap- 
plied to the blocks and heads of the 
new 221-cu in. V-8 as well as the 
Sixes for the compacts. 

Major change in the Chevrolet 
powerplant options is in the intro- 
duction of a 327-cu in. V-8 which 
marks the discontinuation of the 
former 348-cu in. V-8. In fact, this 
327-cu in. engine is the basic en- 
gine for the numerous engine op- 
tions for Corvette. 

To emphasize a few details: The 
223-cu in. Six in the Ford family 
now boasts mechanical self-adjust- 
ing rocker arms. Noteworthy too 
is the method of mounting the en- 
gine in the Fairlane and Meteor. 
For here they use a cantilever 
spring at the transmission end. 

Basic engines in many makes 
form the basis for numerous op- 
tions. This is true of Chevrolet, 
Corvette, Pontiac and Tempest, and 
Galaxie. It is also true of the 413- 
cu in. Chrysler V-8. 


Longer Lasting 
Lubrication 


The industry really has gone all 
out to please the customer. We have 
in mind the general trend in engine 
and chassis lubrication in an effort 
to keep new cars off the service 
hoist. 

Taking the chassis first, we find 
that the entire Ford family of cars 
(except the compacts) has a 30,000- 
mile grease interval. The Chrysler 
family has an interval of 32,000 
miles; while Pontiac has pegged 
its cars at 35,000 miles. AMC too 
has joined the band-wagon and has 
a lube interval of 33,000 miles. 

The ultimate goal—no chassis 
lubrication at all—is achieved by 
Cadillac and Oldsmobile. These 
cars do not require lubrication for 
the life of the car. 

For the most part, axles and 
manual transmissions are lubed 
for life. Automatic transmission 
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change intervals vary with makes. 
On its HydraMatic drive Pontiac 
specifies fluid change at 25,000 
miles; Cadillac at 16,000 miles. 

Practice in engine lube change 
also varies considerably. For ex- 
ample, engines in the Ford family 
specify a change interval of 6000 
miles. Practically all cars in the 
Chrysler and General Motors fam- 
ilies have a change interval] of 4000 
miles. Cadillac still] maintains lube 
change intervals the same as last 
year. 

Switching to suspension systems, 
we find nothing radical but a great 
deal of refinement—wider use of 
rubber in chassis elements, better 
isolation of noise and vibration, re- 
calibration of shock absorbers. 

What is decidedly new and a 
“first” is the adoption by Chevrolet 
of the single leaf rear spring on the 
Chevy II. 


improved Transmissions 


Automatic transmissions have 
been treated to some major 
changes. Chrysler Corp. cars have 
a new version of the automatic 
drive, employing aluminum in the 
one-piece case and in the extension. 
These drives are more compact, and 
incorporate for the first time, a 
parking sprag mechanism. This 
teams up with a major change in 
all divisions, except Chrysler mod- 
els and Imperial, the elimination of 
the transmission brake. Chrysler 
and Imperial cars are the only ones 
in the family to retain the trans- 
mission brake—and do not have the 
parking sprag mechanism. Other- 
wise the design and operation of 
both new drives is the same. Inci- 
dentally, the automatic drive on 
Chrysler models weighs 60 Ib less 
than the older version. 

Another significant change in the 
transmission picture is that Chev- 
rolet has discarded its TurboGlide, 
and now features a new version of 
the PowerGlide, employing alumi- 
num for the one-piece case and ex- 
tension. 


Electrical Systems 


A great deal of improvement has 
been effected in the electrical sys- 
tem. The Ford family now uses a 
new trailing brush type generator 
which is more quiet and longer 
lived. 








Automotive Inpustries, November 15, 1961 


Chrysler has gone all out to an 
aluminum distributor housing; ny- 
lon content ventilated points. A 
small starting motor with self-con- 
tained reduction gear packs more 
power in a smaller, high-speed 
package. All models, except Chrys- 
ler and Imperial, have a printed 
circuit for the instrument panel. 
And all cars in the family have 
gone to a multiple-circuit connector 
to clean up and simplify the wiring 
harness. 

Cadillac has adopted the distinc- 
tive turn lights at the front; and 
special rear lamps. 

Buick and Oldsmobile now in- 
stall a high-capacity alternator 
when air conditioning is specified. 

All compacts, regardless of make, 
employ 13-in. wheels and specify 
two-ply tires. Pontiac alone con- 
tinues to supply the integral alumi- 
num hub and drum, together with 
an aluminum wheel at the custom- 
er’s option. 


Special Materials 


Amazing progress is being made 
in the use of special materials. 
There is much more rubber, softer 
grades, high hysteresis type, and 
more butyl. More stainless steel is 
being specified. 

Aluminum has made the greatest 
inroads. As mentioned earlier, 
aluminum is used almost exclusive- 
ly for automatic transmission cases 
and extensions, and for flywheel 
housings. Both Chrysler and AMC 
have die-cast aluminum blocks for 
six-cylinder engines. Despite the 
gossip in news media, the 215-cu in. 
V-8 continues to be used by Buick, 
Olds, and Pontiac. This engine has 
aluminum blocks and heads, pro- 
duced by the Central Foundry Div. 
semi-permanent-mold technique. 

Many of the larger cars are em- 
ploying various plated coatings, 
particularly in the Ford family, to 
prevent corrosion in throttle link- 
age, clutch linkage, and in the 
brake system. By preventing corro- 
sion in such mechanism there is 
less effort in operation and greater 
reliability. 

Too there is a wider use of Del- 
rin and nylon bushings in various 
mechanism to eliminate lubrication 
points, reduce operating effort, and 
increase reliability. — 
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The Mercury Meteor two-door sedan 






The All-New Mercury Meteor 


HE Lincoln-Mercury Division 
T Ford Motor Co. is introduc- 

ing an entirely new car—the 
Mercury Meteor — fitting between 
the Comet and the Monterey series 
in size, performance, and price. 
Mounted on a wheelbase of 116.5 in., 
it offers the 170-cu in. 6-cylinder 
engine standard, and an entirely 
new 22l-<u in. V-8 as optional 
equipment. 

The line is offered in two series 
Meteor and Meteor Customs - 
each with a two- and four-door 

sedan. 

Like other cars in the Ford fam- 
ily, the Meteor features a 30,000- 
mile or two-year coolant; 6000-mile 
engine lube interval; and a 30,000- 
mile or two-year chassis lube inter- 
val. Front seat belt anchors are 
standard. 

Of unitized construction, the 
Meteor body incorporates some 125 
lb of galvanized steel in the under- 
body to provide resistance to cor- 
rosion. 

Consider first the engines. Both 
the 170-cu in. Six and the 221-cu in. 
V-8 have cylinder blocks, heads, and 
other parts produced by the light- 
weight cast iron foundry methods 
recently announced by Ford Motor 
Company (see AI, July 1, 1961.) 
Both engines are fitted with auto- 
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matic choke and the water-warmed 
aluminum carburetor adapter which 
eliminates the usual exhaust heat 
riser valve. 

The 170-cu in. engine embodies 
a new carburetor with 1.25-in. di- 
ameter venturi for better breath- 
ing, Viton plastic needle valve point, 
solid block plastic float which can’t 
leak or change density, a plastic 
pin on the float pivot to eliminate 
corrosion, and a piston type accel- 
erator pump to improve perform- 
ance. 

Better engine balance and 
smoother operation result from the 
adoption of a crankshaft damper 
with rubber disk friction elements, 
and revision of the crankshaft to 
alter the center counterweight. 
The starter is of new design with 
smoother operating positive en- 
gagement. 

Salient features of the V-8 are 
as follows: compact light - weight 
design with only 20 in. across the 
exhaust manifolds; accessibility of 
all components for servicing; 
wedge-shaped combustion cham- 
bers with center-located valves, and 
18-mm spark plugs. 

This engine employs hydraulic 
valve lifters and embodies ball-stud- 
mounted valve rocker arms made of 
precision-molded alloy iron. 


The crankshaft is counterbal- 
anced externally at both ends, thus 
reducing overall weight. 

Electrical components are im- 
proved through adoption of a quiet, 
trouble free generator with trail- 
ing arm brushes and a new com- 
mutator design, as well as a con- 
stant mesh starter which remains 
engaged until the engine is fully 
started. 

A full flow oil filter with by-pass 
located on the top, and a replace- 
able element 30,000-mile fuel filter 
are standard equipment. 

The closed crankcase ventilation 
system is optional equipment. 

The method of mounting differs 
in detail for each engine. On the 
6-cylinder engine the front mount 
is a thick three-element rubber 
sandwich very soft in shear, while 
the rear mount is a large “horse- 
shoe” shaped member with a leaf 
spring for attachment to the power- 
plant. The arms of the assembly 
attach to a cross member of the 
body. The V-8, on the other hand, 
has a conventional type front 
mount; and a “horse-shoe”’ rear 
mount which employs a _ rubber 
cushion in place of the cantilever 
spring that is found on the Six. 

The three-speed manual trans- 

(Turn to page 94, please) 























Design Features of the New 


Outboard Marine Corporation enters the 
| industrial engine market with a new line of 
| lightweight, heavy-duty die-cast aluminum 
engines for OEM applications 














ORE than two years ago, Outboard Marine Corp. saw 
a sales boom coming for small gasoline engines. At 


the same time, industrial users of small engines 


those in the 5%- to 20-hp range—were expressing a need 


for engines of 
sophistication. 












































Rear view (pto end) of 
new 9-hp single-cylinder 
OMC die-cast-cluminum 
industrial engine, with 
accessories — side- 
mounted fuel tank, air l. 
cleaner, control panel, 
and muffler. 
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Transverse cross-section 
of 9-hp single-cylinder 
21.65-cu-in. OMC indus- 
trial engine. The cylin- 
der is slanted 35 deg. 






























































Disassembled OMC single-cylinder engine show- 
ing two halves of die-cast crankcase, as well 
es cronkshaft, camshaft, and accessory drive. 
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9-HP 
SINGLE-CYLINDER 


INDUSTRIAL 
ENGINE 








higher performance and greater design 
Putting two and two together, OMC 


started work on a new line of light- 
weight, heavy-duty aircooled indus- 
trial engines to meet this demand. 
In the meantime, the small engine 
market did boom. 

In 1960, over 7-million small gas- 
oline engines worth $325-million 
were produced. This compares with 
5.5 million engines in 1958 and 2- 
million 10 years ago. Predictions 
are that 1961 will be a 7.5-million- 
engine year. 

OMC feels the design features 
of its new engines will give it a 
healthy entree into this market. 
The first two models in the new 
OMC-engine line are a 9-hp, single- 
cylinder, four-stroke aircooled en- 
gine and an 18-hp, twin-cylinder, 
four-stroke aircooled engine. 

OMC’s design goal for the new 
engines: to incorporate into its line 
the latest advances. Both engines 
have design features which are un- 
usual for power plants of their size. 
These features include die-cast 
aluminum construction, overhead 
valves, positive pressure iubrica- 
tion, simplified cylinder and crank- 
case design, alternator electrical 
systems, extensive standardization 
and interchangeability of parts, 
high power-to-weight ratios, and a 
wide variety of options. 

The 9-hp single-cylinder and 18- 
hp twin-cylinder OMC engines have 
identical bores of 3.5 in. and strokes 
of 2.25 in. Piston displacements are 
respectively 21.65 and 43.3 cu in. 
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By 


William F. Spaeth 


Chief Engineer, OMC industria! Engines 


OMC ENGINES AND EQUIPMENT DIVISION 
OUTBOARD MARINE CORP. 


Waukegan, Ill. 
























Both engines have a compression 
ratio of 6.85 to 1. The single- 
cylinder engine develops its rated 
9 hp at 4000 rpm and its maximum 
torque of 15 lb-ft at 2500 rpm. The 
twin-cylinder engine likewise devel- 
ops its rated 18 hp at 4000 rpm and 
its maximum torque of 32 lb-ft at 
2500 rpm. 


High Power-To-Weight 
Ratios 

Because of their lightweight con- 
struction, the new OMC engines 
have advantageous power-to-weight 
ratios. 

Aluminum die castings are util- 
ized wherever possible in the in- 
terest of maximum weight. reduc- 
tion. Except for highly stressed 
and/or moving parts (crankshafts, 
connecting rods, camshafts, bear- 
ings, etc.), the new OMC engines 
are virtually of all-aluminum con- 


struction. 
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Sectional plan view of OMC two-cylinder engine showing horizontally-opposed 
cylinders and other design details. 








As a result, the weight of the 
single-cylinder, 9-hp model in- 
cluding starter and air cleaner) is 
only 78 lb; and the weight of the 
twin-cylinder, 18-hp model (includ- 
ing starter and air cleaner) is only 
126 lb. These engines weigh in a 


+ 


7 to 9 Ib per horsepower. 


Simplified Design 
Emphasis on standardization has 
resulted in a high degree of parts 
interchangeability. Typical inter- 
changeable parts include connecting 
rods, pistons, main and rod bear- 
ings, cylinder, oil pump gears, and 
timing gears. 

Crankeases of both the single- 
and twin-cylinder engines are of 
die-cast aluminum. They are cast in 
halves, and are easily assembled or 
disassembled. Two tapered dowel 
pins insure proper alignment; and, 
because the mating surfaces of the 
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Basic model of new 18-hp twin-cylinder 43.3-cu-in. 
OMC die-cast-aluminum engine, viewed from flywheel 















end. 





Rear view Ipto end) of 18-hp two- 
cylinder OMC engine. 






















The die-cast-cluminum cylinders of 

the new OMC engine include inte- 

gral cylinder heads, and are bolted 

onto the crankcase. Here the piston 

ring compressor is being removed 

after piston has been inserted into 
cylinder. 










18-HP 
TWO-CYLINDER 
HORIZONTALLY-OPPOSED 


INDUSTRIAL 
ENGINE 
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Performance curves on OMC single- 
cylinder 9-hp engine 


crankcase hi&lves are precision 
milled, no gaskets are needed. The 
only seal used between the two 
crankcase halves is a liquid mastic 
compound. 

In both new engines, cylinders 
and heads are combined into single 
aluminum-alloy die-castings. This 
simplified design eliminates the 
need for separate cylinder heads, 
head bolts, and gaskets. The design 
also provides more uniform expan- 
sion and contraction of cylinders 
because the one-piece exterior- 


@ APPLICATION 


Performance curves on OMC twin-cylin- 
der 18-hp engine 


finned construction allows more 
even dissipation of engine heat. 

Cylinder liners, of cast iron, are 
die cast as integral parts of the 
aluminum cylinders. Valve guides 
are cast iron and are removable 
Valve seats are Ni-Resist castings 
and are pressed into the head of 
the cylinder casting. 

General design principles are 
identical for both engines; and fu- 
ture multicylinder engines to be 
added will employ parts and prin- 
ciples used in these initial models 


Pressure Lubrication 

Clean, filtered oil is supplied un- 
der 40 psi pressure to all bearing 
surfaces and moving parts in these 
engines. The pressure lubricating 
system consists of the following ele- 
ments: a positive displacement gear 
pump, an oil strainer, a by-pass 
valve, an oil filter, and a pressure 
switch connected to a warning light 

or an oil pressure gage on the con- 
trol panel). 

The gear pump is driven by the 
camshaft. Oil lines are integrally- 
cast into the crankcase. 

Both engines are available with 
full-flow cartridge-type oil filters. 
Oil capacities are: for the 9-hp 
model, 144 quarts, with filter; for 
the 18-hp model, 2% quarts, with 


*) 
hiter 


Overhead Valve Design 

Both engines feature overhead 
valve design, which is unique for 
engines of this size. Overhead valves 
were incorporated into these en- 
gines for ease of adjustment and 
for more efficient cooling. The high 
heat conductivity of aluminum com- 
bined with the overhead valve de- 
sign permits these engines to run 
cooler. 

Intake and exhaust valves in both 
engines are 1%, in. diam. 


the engine limits vehicle speed to 40 mph, yet allows full- 
power operation at speeds below 40 mph. 


Below—Basic Cushman Series 780 Truckster showing mouat- 
ing of new OMC 18-hp engine, also drive line arrangement. 
The chassis comes with an engine cover and seat, here re- live 
moved to show engine. Drive line consists of clutch (con- 
ventional 6'/2-in. diam, or optional automatic), three-speed 
transmission (with optional auxiliary anit giving six speeds), 
and differential-equipped rear axle. Governor control of 
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Below—The Cushman 781 pick-up Truckster is used for de- 
applications, and will carry a payload weighing up 


to 800 Ib. Available body veriations include fiberglass and 

steel cab, ice cream vending unit, dump body, stoke body, 

tarp and bow body, and the Patroister (used by police de- 
pertments for patrolling parking meters). 
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Load-Bearing Parts 


Both engines have crankshafts 
cast of Armasteel. Main bearing 
journal diameters are 2.00 in. and 
crankpin diameter is 1.75 in. Main 
and connecting rod bearings are 
steel-backed babbit inserts. 

Connecting rods in both engines 
are forged from SAE 1040 steel. 
They have a center distance of 
4 11/16 in., providing a rod length- 
to-stroke ratio of 2.08 to 1. The 
piston pin is 0.875 in. diam. and is 
pressed into the rod. Pistons are 
of aluminum alloy, cam ground. 
Each piston has three rings—two 
compression and one oil control. 


Fuel Pumps and Air Cleaners 

In the single-cylinder 
fue! is fed to the carburetor by 
either gravity feed or a mechanica! 
fuel pump. On the twin-cylinder 
engine, the mechanical fuel pump is 
standard. 

Air cleaners on the OMC single- 
cylinder engines have replaceable 
paper elements. Twin-cylinder en- 
gines have air cleaners with reus- 
able polyurethane elements. 


engine, 


Electrical Systems 

The 9-hp, single-cylinder engine 
has magneto ignition; and optional 
equipment includes a 12-v, 6-amp 
alternator. 

The 18-hp, twin-cylinder engine 
has a 12-v battery ignition system 
and a 12-v, 6-amp alternator. 

Both engines are equipped with 
12-v Folo-Thru Bendix 


electric 
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@ APPLICATION 


A typical appli- 
cation for the 
new 9-hp single- 


cylinder OMC 
engine is this 
motor-generator 


set which Is cur- 
rently under test 
by the Wia- 
charger Corp. 


@ APPLICATION 
The new 18-hp 
twin - cylinder 
OMC engine is 
being evaleated 
by Hobart Broth- 
ers Co. as a 
power source for 
welding equip - 
ment. 


starters, and with 18-mm tapered- 
seat spark plugs. 

The ignition timer assembly in 
both engines incorporates the cen- 
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trifugal flyball type governor. This 
assembly, located on the top of the 
engine, is driven by the same shaft 
that drives the oil pump. The timer 
on the twin-cylinder engine has 
automatic spark advance. 





Optional Modifications 


The new line of OMC engines 
was designed to permit a wide va- 
riety of optional modifications. This 
was done so that the engines could 
(Turn to page 100, please 


@ APPLICATION 


OMC’'s 18-hp engine is used in the new 
Cushman Model 735 Golfster. Vehicle 
speed is held to a maximum of 10 mph 
by the governor on the engine. The 
drive features an automatic centrifu- 
gally-engaged clutch and a gear-type 
forward-and-reverse transmission—no 
belts or chains. The vehicle's suspen- 
sion system employs tension springs on 
front wheel and rubber shear mounts 
on reer wheels. 


63 


























Fig. 1—These ball studs and truncated spheres are typical of the parts now 
being machined by the improved two-operation method. 


facilitate Processing of 


ECENT improvements made in 
Micromatic’s line of special 
machines for processing ball- 

type parts provide more output and 
higher dimensional accuracy in an 
operation once noted for tough pro- 
duction problems. 

Precision truncated spheres, in- 
cluding full-end designs (Fig. 1), 
are used extensively in automobile 
and truck manufacturing, with 
steering linkage and suspension as- 
semblies being the major applica- 
tions. High production and accu- 
racy, of course, are prerequisites. 
The problem of machining these 
parts has been essentially solved 
through the development of special 
machining techniques and tooling 
by Micromatic. 

Ball-type parts are processed in 
two steps, one a “rough” milling 
operation and the other a finish 
Microhoning operation. An _ inte- 





grated hopper-loader system and 
an automatic sizing control have 
now been incorporated in the ma- 
chines used for the milling opera- 


by 
Robert 
Militzer 
CHIEF ENGINEER 


MICROMATIC 
HONE CORP. 


Detroit 


Fig. 2—First oper- 
ation in the two- 
step process is 
performed on this 
special fully-auto- 
matic special Mi- 
cromatic machine. 
The machine in- 
cludes heavy-duty 
spindle bearings, a 
flywheel in the 
spindle, and hy- 
draulic feed with 
wedge control. 


tion (Fig. 2). These features pro- 
vide a reduction in cycle time, and 
greater accuracy and uniformity. 

The new, improved automatic 
loading feature is integrated into 
the machine design as shown in 
Fig. 3. Alignment problems are 
minimized and there is a 20 to 25 
per cent saving in floor space over 
the former independent loading ar- 
rangement. Loading time per part 
has been reduced to only 1 second 
from an original 4 to 5 seconds. 
The original productive capacity of 
240 parts/hour gross has been in- 
creased to 260. 

The sizing control system con- 
sists of an automatic size checker, 
a feedback control, and a tool com- 
pensator control. Figure 4 shows 
the major components. The com- 
pensator control can be adjusted 
so that if two, or any number up 
to 10 (as predetermined) parts in 
a row are oversize, the tool feed is 
compensated accordingly. Tool feed 
compensation can be adjusted in 
0.0004 in. increments. 

Automatic gaging and tool com- 
pensation have eliminated the need 
for spot checking by the operator, 
and part size now is automatically 
controlled to within 0.002 in. Also, 
no time is lost in gaging, since this 
is done while the next part is be- 
ing machined. 

The part is positioned by locat- 
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Fig. 3—Integrated hopper-loader system reduces cycle time, 
simplifies alignment of port in fixture, and reduces floor 
spece requirements. 


ing on the tapered portion of the 
stud. If the stud is too long or 
short, or its diameter is off, the 
part is automatically rejected. 
Production economy is an impor- 
tant feature of the Micromatic 
method. Fourteen ball milling ma- 
chines are being installed in one 
of the plants of a major automobile 
company. These 14 machines, which 
can be handled by only four opera- 
tors, replace an original 46 ma- 
chines, eliminating 32 units. Total 
number of operations in the com- 
plete process has reduced 
from 11 to 7. In addition to these 
savings, there is a substantial re- 


been 


duction in tool costs. 

The Micromatic machining tech- 
nique provides the uniform surface 
speed required for consistent qual- 
ity. The ball stud is positioned on 
an inclined axis for machining. The 
center of the ball at the crown 
and the shoulder edge are in a 
horizontal plane. Geometry of the 
setup is shown in Fig. 5. 

In the first machining operation, 
a special cutting tool provides con- 
stant cutting speed over every point 
on the ball. The tool is U-shaped 
at the cutting end and includes two 
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carbide blades. During the cutting 


operation the ball stud revolves 
Approximately 0.070 in. of 
in a cycle time 


diam 


slowly 
stock is removed 
of 14 sec (for a 1.25 in. 
ball), including loading, clamping, 
and ejection. Surface finish for this 
operation is 60 to 80 microinches 
rms), and sphericity can be held 
to within 0.0007 in. 

Primary purpose of this first 
operation is to control the overall 
quality of the parts with respect 
to size, sphericity and finish to as- 
uniformity of parts before 
final machining. For some applica- 
tions the quality achieved in the 
initial milling operation is more 
than adequate, and no additional 


sure 


processing is required. 





Fig. 5—Angular position of part and 

configuration of cutting tool assures 

uniform cutting speed over entire sur- 
face of the part. 
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Fig. 4—After machining, the part is ejected onto a slide 
leading to the automatic size checker. 
feed compensation is at upper right. 


Control for tool 








is a Micro- 
honing process to obtain the final 


The second operation 


geometric accuracy, size and sur- 
face finish. The ball stud is posi- 
tioned and rotated in the same way 
as for milling. In a 24-sec cycle, 
about 0.002 in. of stock is removed 
to generate the final size, a finish 
of 6 to 10 microinches (rms), and 
sphericity within 0.0003 in. 

The combined rotating motions 
of the part and of the Microhoning 
tool results in a cross-hatch lay pat- 
tern and makes the abrasive self- 
dressing. This pattern also provides 
a built-in means of retaining lubri- 
cant on the load-bearing surface. 

Processing in two operations on 
separate machines allows 
control over part size. A 
soluble coolant can be used in the 
milling operation; an oil-base cool- 
ant is recommended for honing. 
This cools the parts sufficiently so 
there is no shrinkage after gaging. 

The Micromatic process can be 
applied in machining any type of 
spherical surface, as long as there 
is some means of holding the part 
without touching the sphere. With 
only this single limitation, many 
new applications are expected. & 


closer 


water- 













































Cylinder liners, brazed to 
deck plates, are rough bored 
on multiple spindle machines. 





Engines 
of 


UNIQUE 
DESIGN 





Built at John Deere Plant 


HE John Deere Tractor Works 
Ts Dubuque, Ia., which pro- 

duces tractors and engines for 
the Deere argricultural and indus- 
trial line, is producing four- and 
six-cylinder engines of the type an- 
nounced by Perfect Circle Corp. 
several years ago, using a cylinder 
block consisting of a base casting 
and a deck plate, to which cylinder 
liners are brazed. This probably is 
the first time engines of this type 
have been used as standard in farm 
and industrial machinery. 


The engines were adopted for the 
Deere 1010 and 2010 tractors as a 
part of the changeover made last 
year in the engines for the Deere 
tractor line. The Dubuque Works 
had built four-cylinder and six- 
cylinder engines before that time 
for other Deere agricultural ma- 
chines, but these were not of the 
present type. The new engines, of 
gasoline, Diesel, and LP gas types, 
are used in the agricultural and in- 
dustrial tractors produced at the 
Dubuque Works as well as power 
units for self-propelled cotton pick- 
ers, combines and power balers in 
the Deere farm machinery line. 

Models are: the four-cylinder 
gasoline type of 115 cu in. displace- 
ment; the 145 cu in. four-cylinder 
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By Kenneth Rose 


MID-WEST EDITOR 


Diesel; the 145 cu in. four-cylinder 
gasoline and LP type; the 165 cu 


in. four-cylinder Diesel engine; the 
217 cu in. six-cylinder LP gas and 
gasoline engines, and the 248 cu 
in. six-cylinder gas, LP and Diesel. 
All are over-square engines. 

The built-up block design was 





The lower ends of the liners are faced and turned over the outside circumference 
in the setup shown here 
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adopted for the new engines be- 
cause it offered the opportunity to 
produce a more compact engine. 
With space under the hood at a 
premium, the built-up block per- 
mitted the use of a narrower and 
shorter engine of horsepower equal 
to that of conventionally designed 
with sleeve types, and still afforded 
space for accessory units. 

The most radical design change 
is in the block itself. This consists 
of a cast iron block or base casting 
with a steel deck plate into which 
cast iron cylinder 
brazed. The bottoms of the sleeves 
reach to pilot holes in the block 
casting, and are sealed there by 
rubber sealing packing. The con- 
struction simplifies coring of the 
base casting. The water jacket is 
formed by the deck plate and in- 
tegral cylinder sleeves bolted onto 
the block. The block casting is ac- 
cessible for internal inspection be- 


sleeves are 


fore machining. 

Production of the new type 
built-up blocks involves some new 
thinking about fabrication. While 
the block machining line is basi 
cally the same as for the one-piece 
cast block, equipment for the pro- 
duction of the deck plates and cylin- 
der sleeves, and for assembly of 


the components, had to be added, 





Bottom dimensions on the liners are critical, and they are carefully inspected at 
the machine 
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and former operations modified. 

The block casting is made in the 
foundry which is a part of the 
Dubuque Works. The deck plate, of 
x-in. steel, is bought as flats about 
10 ft long, and is cut to length in 
the Dubuque Works. Cylinder 
sleeves are centrifugally cast by an 
outside supplier, and come to the 
Dubuque plant rough bored and 
rough faced to length. The outside 
surface is rough, and remains so. 

Machining of the block begins 
with the milling of several locating 
surfaces on the left side of the 
block, done on a Sundstrand mill. 
These surfaces later serve as at- 
taching pads for accessories. The 
block line machines are so planned 
and tooled that the same line, with 
modifications, produces 
blocks for all the engines made 
here. A Cincinnati 8-spindle, duplex 
mill then rough and finish mills the 
top deck, pan rails, and the bearing 
cap seats. Another Cincinnati du- 
plex mill, equipped with retractable 
cutters so that the work can be 
backed out without cutter marks 
being produced, rough and finish 
mills the ends of the block. 

Fuel filter and oil filter pads, on 
the right side of the block, are 
milled by a Cincinnati machine. A 


a few 


rollover fixture then turns the block 
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casting upside down, and a Natco 
multiple spindle drilling machine 
drills and reams two locating holes, 
oil holes, and bearing cap bolt holes. 
Another Natco drilling machine 
next drills all pan rail holes, and a 
Leland-Gifford step feed multiple 
head drilling machine drills the 
main bearing oil holes, and a large 
oil hole to connect the oil pump 
with the filter. The large oil hole 
is drilled on a compound angle. 

Another rollover fixture then 
rights the block, and it goes into a 
Baush multiple drill, where all head 
bolt holes are drilled. Another 
Baush drilling machine, with step 
feed, drills one deep oil hole, and 
rough counterbore two holes for 
hollow dowel pins that locate the 
liner plate on the deck. A Barnes 
drill then drills, spotfaces, counter- 
sinks, and taps the hole for the 
tachometer drive. The tools are 
used in succession, and are changed 
manually. The hole is made on a 
compound angle. 

A recessed mounting pad on the 
rear end of the block, for the cam 
cover and oil seal plate, is then 
milled on a Cincinnati rise and fall 
mill, the milling head rising as it 
cuts to follow the contour of the 
pad while the table travels to take 
the rear flange of the block out of 
the path of the cutter. In the next 
operation a Sundstrand rise and 
fall milling machine mills off the 
front oil seal plate pad and cam 
shaft thrust plate pad, then posi- 
tions itself outward to mill off a 
boss to which the governor drive is 
attached. Table travel is combined 
with rise of the milling head in the 
milling of the pads. In addition, two 
small Keller drills on the fixture 
holding the block casting drill holes 
for the screws that attached the 
serial number plate. 

A Cincinnati straddle mill then 
machines the distributor and oil 
pump pads. A Greenlee two-way 
three-position horizontal drilling 
machine drills for the camshaft 
bearings, while a side milling head 
mills the attaching pad for the fly- 
wheel housing. A three-way two- 
position Natco horizontal drilling 
machine drills holes in both ends 
and sides for attaching the gear 
cover, camshaft cover, and oil seal 
plate, including an oil gallery hole 
drilled halfway through the block 
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from each end to meet at the cen- 
ter. A milling head on this ma- 
chine mills attaching pads also. 
Two Carlton radia] drills drill 
some miscellaneous holes, the first 
on the ends of the block, the second 
on the sides. These include the dip- 
stick hole, distributor attaching 
holes, and oil pump attaching holes. 





A Natco two-position four-way 
horizontal tapper taps holes on the 
front, bottom, and both sides, in- 
cluding the bearing cap holes, pan 
rail holes, and the angular oil pump 
attaching holes and the angular 
tapping for the pipe plug in the 
oil hole. Another Natco three-way 
vertical and horizontal tapper gets 


Block and deck plate assembled 
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the top, rear, and right side, in- 
cluding the head bolt holes, angular 
holes for attaching the distributor, 
and angular holes 6n the side for 
pipe plugs. 

A Cincinnati straddle mill is used 
for Diesels only, to straddle mill the 
main bearing seats without caps. 
The caps are then assembled to 
the blocks, the caps for the Diesels 
having been previously milled to 
width, and the caps for gasoline 
engines rough milled to width. 

Crank main bearing bores and 
camshaft bores are machined on a 
Natco horizontal boring machine, 
the crank bores rough bored, and 
the camshaft bores semi - finish 
bored. A second Natco horizontal 
boring machine semi-finish bores 
the crank bores and finish bores 
the camshaft bores. Oil grooves in 
the camshaft bores are then cut on 
a Colburn drill having feed-out 
tools on a bar. This machine oper- 
ates vertically. 

A Natco multiple drill then drills 
the push rod clearance holes from 
the top of the block, and at an 
angle. The block is then turned 
upside down, and goes into a Natco 
three-station machine in which cam 
follower holes are drilled, rough 
reamed, and finish reamed. In the 
first station a guide bar is inserted 
in the camshaft bores and guides 
the drills, eight for the four-cylin- 
der block, 12 for the six-cylinder. 
In the second station, another guide 
bar moves in to guide the reamers, 
and in the third station the finish 
reamers cut without guides. The 
holes are held to plus or minus 
0.0008 in. tolerance. Camshaft 
bushings are pressed in on a special 
Logan horizontal bushing press. 

For gasoline engines only, a spe- 
cial Kearney & Trecker straddle 
mill mills the bearing caps to 
width, milling two bearings at a 
time, and making two cuts. For 
Diesel blocks only, a Heald Bor- 
matic with a crossfeeding head 
straddle faces and chamfers the 
rear main thrust bearing, feeding 
the bar from the cross-feeding 
head. This moves the bar off the 
original center axis. This machine 
merely chamfers the gas engine 
block. 

Crank bores are finish bored and 
camshaft bushings are bored on a 

(Turn to page 114, please) 
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part iv.... POLYETHYLENE 


N M iT d OLYETHYLENE has made the biggest advance 

orman “ oy in the campaign to put plastics to practical 

MARKETS EDITOR use. “Grown” in Europe, transplanted to 

the U. S. and mixed with plenty of domestic in- 
gredients, it has produced a fine cash crop. 

Production this year should hit 1.5 billion |b 
Consumption is expected to reach somewhere 
near 1.3 billion Ib 

Although polyethylene still ranks as No. 1 
most industry sources agree that future growth 
will be more moderate, not made in the bounding 
strides that have characterized its history since 
1950. 

Demand for conventional or high-pressure 
polyethylene in 1960 was reported to be some 40 
million lb over 1959. A previous annual increase 
averaged 200 million Ib. 

Bright spot is booming demand for linear PE 
Impetus provided by blow molding has pushed 
consumption to around 170 to 180 million lb. 
Automakers are showing a marked interest in 
high-density grades due to inherent hardness, 
high gloss, increased impermeability, yield 
strength and resistance to fuels and lubes 

Increasing popularity of “prescription” grades 
has also changed the face of the market. Many 
producers are being forced into a complex inven- 
tory of homopolymers, copolymers, and “alloys.” 

In pushing for continued gains, the industry 
has learned that (1) polyethylene—the materia! 
itself—is closely tied to the gyrations of the na- 
tion’s economy, (2) exports, which today repre- 
sent almost one-third of total consumption, do 
not represent an “automatic” market, and (3) 
stiffer competition, both foreign and domestic, 


Effective body seal against dust and moisture is provided by 
closed-cell polyethylene “sponge” (Dow Chemical! is throwing up new roadblocks. 
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Current 
and Potential 


AUTOMOTIVE USES 
for 
POLYETHYLENE 


Carpet backing 

Temporary seat covers 
Moisture barriers, inner door 
Battery caps 

Ventilator shroud 


Heater ducts 

Brackets 

Windshield washer containers 
Wheel well covers 

Battery frames 


Cowl panels 

Seat side shields 

Trim protectors 
Firewall and body plugs 
Pillar post covers 


Glove box shells 
Brake fluid reservoirs 
Seat track slides 
Battery pans 
Push-pull cable tubing 


Convertible top well 
Windlacing 

Seat welting 

Trim panel retainers 
Window guide channels 


Spring leaf separators 
Gas tank caps 

Antenna insulators 
Gaskets, seals, grommets 
Quarter panels 


Weatherstripping 
Torsion bar cover 
Sun visors 

Arm rests 

Door panels 


Contoured gos tanks 
Bellows 

Air cleaner housings 
Tank floats 

Horn bells 


Hoods 

Trunk doors 
Headliners 
Wheel disks 
Lamp housings 


Instrument panels 

Seat assemblies 

Package shelves 

Floor mat fasteners 

Temporary convertible top covers 


Temporary closures 
Lamp socket spacers 
Cable straps 

Floor mat fasteners 
Radio specker gaskets 


Polyethylene hold-down fasteners for 


floor mats and temporary closures for 
cutomotive tubing (du Pont! 











Windshield washer reservoir and in- 
tegral cap of Type Ill (high-density! 
polyethylene (Koppers) 








Standard Methods of Test—The 
lack of acceptable material speci- 
fications is also of growing con- 
cern to the industry. 

Most users specify product sim- 
ply by density, or by density and 
melt index. This approach ignores 
the effects of processing and part 
design, and also obscures the sig- 
nificant influence of molecular 
weight distribution, or MWD 
While no industry standard for 
measuring MWD has yet been 
adopted, several relatively simple 
methods of tests are availabie. 
One method uses the ratio of flow 
rates measured at two stress lev- 
els in a standard melt indexer. 

ASTM tests are more common 
when performance, rather than 
product is specified. Although 
helpful for general comparisons 
of compression molded specimens 
which are virtually free of molded- 
in stresses, they fall short in nail- 
ing down the performance of in- 
jection molded and extruded parts. 
These tests do not provide for flow 
orientation that may reinforce one 
direction and weaken another, or 
anticipate stress concentrations 
that are unique with each design. 
Further, they are unable to meas- 
ure the effect of changes in mold- 
ing conditions and distinguish be- 
tween a resin with optimum flow 
for a given part and a resin which 
will yield greater molded-in stress. 

For production parts, acceler- 
ated use tests are too often by- 
passed in favor of quicker, yet 


near meaningless ASTM tests (i.e., 
a specific notched Izod value 
ASTM-D256) may be called for 
in a part that is neither notched, 
nor of similar dimension to the 
test specimen, nor intended to re- 
ceive loads with equal rapidity as 
experienced in the test). 

For the user, who already is 
woefully lacking in the knowledge 
of plastics performance and relia- 
bility, there is a crying need for 
(1) a greater industry awareness 
of the importance of the three 
basic resin parameters and the in- 
fluence of processing and product 
design on material performance, 
(2) the adoption of standard meth- 
ods of test that accurately reflect 
a realistic approach to density, 
melt index and MWD, and (3) ac- 
ceptable standards of performance 
for commercial products tested in 
simulated, accelerated and end-use 
environments. 


CHEMISTRY 

Polyethylene, as the name im- 
plies, is the polymer of ethylene, a 
simple small-unit monomer having 
the formula CH,-CH,. Chemically, 
polyethylene molecules are long par- 
affin-like hydrocarbon chains that 
vary with respect to molecular 
weight, the arrangement of atoms 
within the chain, or in structure 
(see Basic Characteristics). By 
controlling molecular weight and 
structure during manufacture, it is 
possible to produce a number and 
variety of resins designed to meet 
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Tough, attractive tire cover for Ford 
Falcon station wagon is made from 


dimensionally stable Bakelite high-den- 


sity polyethylene (Union Carbide) 


Top and bottom frames and hold-down 
bolts for battery are of HD polyethy- 
lene. Caps are made from low-density 
resins (Koppers! 





Front seat side shields for Ford are 
made of Marlex linear polyethylene 
(Phillips Chemical) 











specific end-use requirements. 

All resins are today classified as 
low-density (high pressure), me- 
dium density, and high-density 
(low pressure or linear). In a true 
sense, the confusion rests with the 
fact that the methods of polymeri- 
zation, which directly influence the 
density of the resin, are referred to 
as high and low pressure systems 

Polyethylene copolymers are long 
chain molecules formed from two 
or more different monomers that 
are polymerized together (co-poly- 
merized). These new “blends” are 
grouped in the medium and high 
density range. 

The high pressure system, which 
currently is the big volume pro- 
ducer, was researched during the 


MOLECULAR STRUCTURE 


middle “thirties” by British chem- 
ists Fawcett and Gibson, and pat- 
ented by Imperial Chemical Indus- 
tries, Ltd. The process is essen- 
tially simple. Highly purified ethyl- 
ene gas is compressed at pressures 
on the order of 15,000 to 30,000 psi 
and temperatures of 215 F to 575 F. 
From this point the gas moves into 
a reactor where a catalyst is intro- 
duced to produce a rapid and highly 
exothermic (heat of the reaction) 
polymerization. The highly concen- 
trated ethylene permits a relatively 
high rate of polymer yield per unit 
of reaction volume. Remaining gas 
is removed by a series of chambers 
at successively lower pressures and 
the polymer is forced out through 
an extruder. 





When polymerized by this tech- 
nique, the double bond between the 
carbon atoms of the ethylene mole- 
cule is broken. Cross-linking be- 
comes random with a number of 
side branches that prevent a closely 
knit molecular structure. 

The resulting materia! has a rela- 
tively low density, is soft, highly 
flexible and withstands moderate 
heat. 

Today, there are a number of 
low pressure polymerization sys- 
tems that are based on the original 
work of a German chemist, Dr. 
Kar] Ziegler of the Max Planck In- 
stitute, Mulheim, Germany (and 
later of Phillips Petroleum Co.). 
Although techniques vary between 
manufacturers here and abroad, the 
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POLYETHYLENE STRUCTURE 
Low-Density, High Pressure 
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POLYETHYLENE STRUCTURE 
High-Density, Low Pressure 















FIG. 1 


COMPRESSION-DEFLECTION 
PROPERTIES OF 

DOW CHEMICAL'S 
ETHOFOAM 


A typical stress-strain curve (20 In/- 

min.) showing also recovery from iai- 

tial compression. The area enclosed 

by the hysteresis loop gives the per 

cent work energy loss at a particular 
degree of compression 
















































































TABLE | 
é ~ = = 
PROPERTY # & & F 
TENSILE STRENGTH AT — 70°F. psi [0412] 2,600 1,200 5,000 
73°F. pa | 0417 178 210 ie 
18°F. pa | 0412 th] 700 Le 
HRoncarion AT — 70°F. % (| b17 a ca oo 
73°. % |0412 00 60 WO 
158°. % [O27 oC (00 oe 
MODULUS OF BASTIOTY 73°F. 
tbe psi |Os12] 35,000 | 75,000 | 120,000 
SHEAR STRENGTH pa (0732) 2780 ~ = 
WAPACT STRENGTH—IZO8— n/e/inl 0256) 08 os rT 
al —40"F 
73°F. ft/\b/in| 0256) ne breok 2 2 
STWPPMESS AT 73°. pa | 0747| 27,000 6 00 0 000 
FLEXURAL STRENGTH AT 73°F. pi | — - a a 
COMPRESSIVE STRESS AT 1% 
pe = — — -_ 
HARDMESS (M or Ris 
ROCKWELL, C or Dis — |O78S; (Bl, O48 055 0e? 
a a 
DEFORMATION 
(122°F.—2000 psi— % [0621] O6,, = os 
24 beers) 
FLOW TEHAPERATURE (SOFTENING 
PONT FOR ALATHON- + - 0! 7 255 
vical) 
COGFRENT OF LIMEAR 
EXPANSION—PER °F. . in/in | 06%) fx 10° *10-* ox10-* 
THERMAL CONDUCTIVITY It 
8TU/MR/SQ. FT./ - - 7) 7] 18 
*/*.. 
SPEGFIK HEAT (0-100°C. a = 
RANGE) 055 055 ass 
HEAT DISTORTION TEP ERATURE 
AI 264 pel 7 i= - - - 
Al 66 psi "F joes) 120 135 | 60 
—du Pont 





Typical Properties of Alathon Type |, Il, and Ill Resins 





COMPRESSIVE STRESS-STRAIN DIAGRAM 
WITH HYSTERESIS AT VARIOUS 


COMPRESSIONS - 
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[ COMPRESSIVE | j 
| STRESS, PS! 

—— 

40 4 

| 

30 4 

20 4 

. 3 40 50 60 70 80 
CF LECTION, PERCENT 
TABLE II 
DPD-7365 | OMD-7002 
General Extra High 
Description Purpose Rigidity 
(1) Density, gm/cc (aim) 0.935 0.950 
Melt index, gm/10 min (aim) 8.0 75 
Secant Modulus, psi (stiffness) 40,000 100,000 
MECHANICAL 
Tensile Strength, psi 1,700 3,200 
Yield Strength, psi 1,500 3,100 
Ultimate Elongation, % 200 25 
Durometer Hardness “D” 50 60 
(2) Flex Life, Flexes to Fail 
55 mil Thick Specimen 200,000 14,000 
THERMAL 
Heat Deflection Temp. °C 
@ 66 psi 4 65 
@ 264 psi 23 23 
No-Load Distortion (inj.) °C/ °F 115/239 130/266 
ELECTRICAL 
Dielectric Strength (short time) 550 550 
Volts /mil @ 23°C (step by step) 550 550 
Dielectric Const. (60 cycles to 50 MIC) 2.50 20 
CHEMICAL 
Water Absorption, % 0.05 0.03 
Soluble Matter Lost, % <0.01 <0.01 
Moisture Vapor Trans. (1D mil thick) 
Perm. Const., gm-in day /m* 0.013 0.004 
Permeability — Liq. — P-Factor 
Eth. Acetate, C. P. (gm. loss/mil /day /100 in.*) 30 5 
Acetone 15 
Lemon Oi! 125 24 
Chemical Resistance, % Wt. Change 
Q “y at 23°C) 
Acetic Acid, 5% + 01 +0.05 
Acetone + 24 + 07 
Carbon Tetrachloride +50 | +22 
Cottonseed Oil +03 | +009 
Ethyl Alcohol, 95% + 08 + 0.07 
Gasoline +15.0 +8 
Heavy duty household liq. detergent +16.0 + 33 
Motor Oil (SAE 20-20W) +15 | +03 
Sulfuric Acid, 95% +10 | +0 
Dishwashing liq. detergent + 06 | + 0.1 








—Union Carbide 
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systems have in common the use of 
a solvent for the ethylene which is 
not a solvent for the polymer, and 
the use of a catalyst that is insolu- 
ble in the solvent. 

Briefly stated, ethylene is dis- 
solved in an organic solvent (usu- 
ally an inert hydrocarbon) and 
moderately pressurized to about 
1000 psi. A catalyst is introduced 
that vields essentially a straight, 
unbranched chain. The polymer is 
precipitated from the solvent after 
removal of the catalyst, and any re- 
maining solvent is evaporated off 

An even widening list of catalysts 
capable of effecting polymerization 
at low pressure is producing resins 
that differ significantly in proper- 
ties. Ziegler used titanium tetra- 
chloride and aluminum alkali. Phil- 
lips Petroleum Company discovered 
and developed a precess using chro- 
mium oxides supported on high sur- 
face area silica-alumina. Standard 
Oil (Indiana) developed a good pro- 
duction catalyst consisting of mo- 
lybdenum oxide on alumina. 

Resins produced by these low 
pressure, low temperature methods 
are more crystalline, stiffer and 
harder. They have a higher density 
and a higher melt point and show 
much less chain branching than 
the high-pressure polyethylene. Al- 
though the double carbon bonds are 


TABLE II! 
ASTM 
Propert est Meth 
Melt Index )1238-57T 
lengsit 1K 57 
Compression Molded 


Tensile Strength at Yield, pei D638-581T 


Ult ’ sile Rrengtt 

ps D638-587T 
I ga D638 8 
Note Imp Strengt! 

f bs r f notch D256 -5¢ 
Tensile Modulus, psi D638-581T 


Injection Molded 
Tensile Strength at Yield, psi D638-581 


Ultimate Tensile Qrength 


psi D638-58T 
Ultimate Elongation, % D638-581 
Notched Impact Strength 

ft. Ibs. /in. of notch D256-56 


Low Temperature Brittleness C D746-57T 
Hardness, Shore D D1706-59T 
Classification D1238-591 





broken, the lower pressure and less 
violent reaction during polymeriza- 
tion permits the molecules to link 
in straight chains. The tighter and 
more orderly structure results in a 
more dense and rigid material. 

In between these two basic types 
are the medium density grades 
They are manufactured by either a 
modification of the high pressure 
system or by homogenizing high 
and low density resins in the prop- 
er proportions. Since density is 
closely related to the physical prop- 
erties of the resin, most producers 
now offer these intermediate types 
due to a number of desirable char- 
acteristics that can be obtained, 
i.e.—permeability and thermal re- 
sistance of low density polyethylene 
can be significantly improved by 
raising density 

Copolymers also provide some 
advantages that are not available 
in conventional formulations. Im- 
proved moldability, resistance to 
stress-cracking and low tempera- 
ture properties are some of the 
“cooked-in” bonuses 





BASIC CHARACTERISTICS 


AND PROPERTIES 


Polyethylene resins 


are invaria 


bly described in terms of density, 


melt index and mole 
distribution. 
who are interested in 
as an engineering ma 
be thoroughly familia 
terms and the charact 
which they are based. 


cular weight 


Consequently, those 


polyethylene 
terial, should 
r with these 
eristics upon 


Density is the measure of crys- 


tallinity or the amorph 


ous structure 


of the resin. As previously noted, it 


is influenced by the method of poly- 


merization. It is ac 


tually deter- 


mined by weighing the resin and 


expressing the weight 
cubic centimeter. 

Melt index is an art 
ure of the fluidity or 
the molten polymer. A 


in the molecular weight 


average molecule) of 


in grams per 


trary meas- 
viscosity of 
S an increase 

size of an 
polyethylene 


is accompanied by an increase in 
viscosity, the latter is determined 


by measuring the amo 


unt of mate- 


rial, in grams, extruded over a 10 


minute period at 190 C 


TABLE IV 
ASTM 
PROPERTY Units Method 
Melt Index Decigrams min D1238-57T 
Density grams cc D792-50 
Tensile Strength At Yield 
2.0" min psi D638-58T 
Elongation 
2.0” min % D638-58T 
Water Absorption Ge gain D570-57T 
nt n Softening Point Vicat c D1525-58T 
_— Gas Permeability 1 
7 Dielectric Constant 0150-S4T 
. At 1 x 10° cycles second 
me At 1 x 10* cycles second 
Dissipation Factor 0150-S4T 
400( At 1 x 10° cycles second 
At 1 x 10° cycles second 
HU Dielectric Strength short time volts mil 0149-55T 
Mt Additives 
Crystallinity % 
9 Degree of Viny! Unsaturation Number of double 
135 , 00 Degree of Unsaturation bonds 1000 Carbon 
Other than Viny! atoms 
3700 
1) Freon 12 0.06x 10° 
225 Natural Gas 0.07 x 10°? 
450 Ethane 0.15x 10° 
Helium 0.15x10° cc:em sec. - em. 2 
Oxygen 0.07 x 10°° 
3.4 Hydrogen 0.20 x 10-9 
70 Carbon Dioxide 0.21 x 10°9 
63 
Type Ill Determined on 2 mil thick film; test method: 
Grade 3 & Engr. Chem. 45, 1148 (1953). 








Typical Properties of Dow Chemical's R-600 High Density 


Injection Molding Resin 
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Properties of Fortifiex A60-70 Molding Grade Resin 





Auto carpeting, backed with Alathon polyethylene, is ap- 
Highly resistant to 


pearing on many of the 1962 cars. 


greose and moisture, it can be preformed to fif floor 


contours (du Pont) 


standard orifice and under 44 psi 
pressure. A high melt index indi- 
cates low molecular weight, low vis- 
cosity and, consequently, a more 
easily molded resin. The freer- 
flowing high melt index resins have 
a lower melt point, require less 
mold time, and are less likely to 
retain internal stresses. 

When dealing with a material like 
polyethylene, which has many dif- 
ferent sizes of molecules, the molec- 
ular weight is expressed as an 
average. There are two ways of 
calculating the average size of par- 
ticles in a mixture, both of them 
valid. The number-average, which 
is expressed as 

total weight of all molecules 


M 


total number of all molecules 


S 


and the weight average, which 
defined as 


sum of (weight of all molecules of 
each size x its molecular weight 


_ total weight of all molecuk« 
The term molecular weight when 
applied to polyethylene usually re- 
fers to the number-average, and 
does not provide a measure of the 
size distribution of the molecules 
within a given sample. 

These characteristics are inter- 
related in their effect upon resin 
properties such as brittleness tem- 
perature, stress cracking resist- 
ance, elongation, shrinkage, etc. 
Therefore, the study of polyethylene 
and the selection of the proper resin 
for a specific end use must be made 
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with strict regard tor these terms 
For a given density, there is a wide 
range of melt indices available; 
conversely, for a given melt index 
there are many densities offered. 

The following data 
qualitatively, the effects of varia- 
tions in density, melt index and 
molecular weight distribution for 
certain selected properties 


As density increases: 


© stiffness increases 

® yield strength increases 

© hardness increases 

® creep resistance increases 

® toughness decreases 

© softening temperature increases 
© stress-crack resistance decreases 
© permeability decreases 

© gloss increases 

® grease resistance increases 

* film brittleness increases 

© flex life decreases 


As melt index decreases 


© tensile strength increases 

© hardness increases 

® creep resistance increases 

© toughness increases 

® softening temperature increases 
© stress-crack resistance increases 
© gloss decreases 

® grease resistance increases 


As molecular structure becomes more 
homogeneous or consistent: 


® tensile strength increases 
® creep resistance increases 

® toughness increases 

© softening temperature increases 
© stress-crack resistance increases 


Since the physical, mechanical 
and chemical properties of poly- 
ethylene are influenced by molecular 
characteristics, only generalizations 


indicate, 


Air ducts and defroster outlets of Super Dylan high-density 
polyethylene are hard, heat-resistant, and almost imperme- 
able (Koppers! 





HE present article repre- 

sents the fourth part of a 
series of special reports on 
plastics—what they are, and 
how they are being used in 
the automotive manufactur- 
ing indus*ries. The informa- 
tion is presented in semi-tech- 
nical language for the benefit 
of those having a specific 
interest in plastics as engi- 
neering materials. 


Part |I—Nylon—appeared 
in the April | issue of AUTO- 
MOTIVE INDUSTRIES; Part 
|—Epoxies—was published in 
the July 15 issue; Part Ilil— 
Fluorocarbons—appeared in 





the September 15 issue. 








can be made in examining and un- 
derstanding this polymer class. 


Weathering Polyethylene is 
damaged by the ultra-violet radia- 
tion in sunlight. In temperate 
latitudes, it will show embrittle- 
ment and surface crazing within 


about nine months. In thin sec- 


tions, such as film, this may occur 
within weeks. Its resistance to 
weathering, however, can be sig- 
nificantly improved by shielding 
materials or pigments such as car- 
(Turn to page 76, please) 
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ee Form 


You can save time and expense 
in obtaining polyethylene plastics 
technical data and other informa- 
tion by using the adjacent inquiry 
form. Check the kinds of polyethy!- 
ene products in which you are in- 
terested. Describe your proposed 
uses and applications and design or 
manufacturing problems. Fill in 
your name, your company name, 
your title, and address. Then cut out 
the inquiry form, fold on lines, seal 
with tape and mail. Form is self- 
addressed and is postpaid. 


A Special 
One-time 
Self-Mailing 
Form 


CUT OUT ALONG 
THIS LINE » > & 


Get Your “POLYETHYLENE DATA” Now! Free! 


Automotive Inpustries, November 15, 196] 


Send your requests for addi- 
tional information today. De- 
scribe your needs for poly- 
ethylene facts in the cut-out 
self-mailing form on this page. 


Please send further information on subjects listed below: 


POLYETHYLENE 
Moldings .......... SHOES .ncccccecs je adadeounrnws 
Thermoforms ....... PRD cccccccceceses WUE ccccccccces 
GOGRS ccccisccs MED scinvcenenses Pee ee 


My problem is to apply polyethylene products to the design and or 


manufacture of the following items: (list items here) 


| would suggest that Editors of Al print future articles on the 


following subjects: (list subjects here.) ......--.---+--e+055 


Send Information to: 


Nome Title 
Company 
Street 


City Zone State 








(Continued 
black. 
type of carbon black and the de- 


from page 75) 


bon Depending upon the 


gree of dispersion, pigmented 


polyethylene may last up to 20 
years. 

There is little evidence that in- 
dicates any difference in weather- 
ing low 
and high density 


characteristics between 
resins. 
Thermal Stability 


temperatures, 


At very low 


polyethylene be- 


comes harder, stronger, stiffer, 
more brittle, but much less per- 
meable. At 0 F, the transmission 
rates of carbon dioxide, oxygen 
and nitrogen are, respectively, 
1 5, 1/7, and 1/10 those at 85 F. 


(185 F 
the polymer is quite 


At high 


and 


temperatures 
above 
soft, flexible and tough, although 
high exhibit a 
thermal 


density grades 


greater resistance to de- 


formation at any temperature. 


MAILING INSTRUCTIONS 


Write your requests on reverse side of this inquiry fo 


rm for more 


information on polyethylene plastics described in this issue of AI. 


Insert your name, title, company and address. Cut out and fold along 


dotted lines. 


TRIES, postage free. 


Your request 


materials who will 


will be forwarded to the manufacturer f 


send their data directly 


Seal with tape and return to AUTOMOTIVE INDUS- 


to vou 


this line 





Fold on 


this 
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Low-density resins usually are 
dimensionally stable up to 208 F, 
but collapse at higher levels. Me- 
dium-densities (0.925) generally 
are stable up to the temperature 
of boiling water, and high-density 
polyethylene (0.95-0.96) can take 
boiling water and even steam ster- 
ilization at 

Prolonged exposure at elevated 


15 psi. 


temperatures also causes thermal 
embrittlement. Since it is an effect 
the of anti-oxi- 
dants will materially extend the 
high heat life of the material. 


of oxidation, use 


Environmental Stress Cracking 
is the tendency of polyethylene 
to break or crack 
when exposed to 


stress 


under 
certain deter- 
gents and polar solvents such as 
acetone, the lower alcohols or ni- 
trobenzene, either as liquid or va- 
por. There is no generally accept 
ed explanation of this phenomena 
and agreement among testing fa- 
little 
than the order of resistance of the 


cilities is carried to more 


polymers tested. 


But tests have shown that low 
melt index and limited crystal 
linity are desirable. The stress 
crack resistance of low-density 
polyethylene can be improved by 
using higher stock temperatures 
(500-550 F Above 600 F, the 


polymer may be subject to degra 


dation. 


Mechanical Properties Al 
though polyethylene is only mod- 
erately strong, with a_ tensile 


strength in the of 2000 to 
5000 psi, depending upon the de- 


range 


gree of crystallinity, its toughness, 
flexibility and 
make it useful for an almost end- 
less variety of product forms 


fabrication ease 


even as film less than a _ thou- 
sandth of an inch thick. It retains 
its flexibility down to very low 


and can be drawn 


with 


temperatures 
filaments tensile 
strengths up to 75,000 psi. 
Most medium 
formulations have an ultimate ten- 
sile strength much higher than the 
strength. Some high 
density resins, however, have an 
tensile strength 
than the yield strength at stand- 
ASTM loadings. In other 
words, unless the stress is reduced 


into 


low and density 


yield very 


ultimate lower 
ard 


when the yield point is reached, 


the sample breaks. 




















Low density polyethylene is con- 
sidered unbreakable at room tem- 
perature. Low temperature tough- 
ness, or impact strength, varies 
with density, molding conditions 
and the size, shape and design of 
the product. High density is less 
tough roughly intermediate be- 
tween low density polyethylene 
and high impact polystyrene. 
Chemical Resistance and Perme- 
ability 
exhibits a high degree of resist- 


Basically, polyethylene 


ance to a variety of chemicals and 
solvents such as mineral acids, al- 
kalies, and caustic solutions. 
Chlorinated hydrocarbons, alipha- 
tic and aromatic hydrocarbons, a 
few esters and certain oils will 
cause swelling and softening, how- 
ever At elevated temperatures, 
some concentrated acids and oxi- 
dizing agents also will cause chem- 
ical attack. 

Moisture and gas transmission 
characteristics are good. Its re- 
sistance to water vapor is unusu- 
ally high—absorption is very small 





even after long periods of immer- 
sion. 

Permeability resistance to sev- 
eral liquids is shown below where 
improvement is noted as density 
increases: 

Permeability, gm-mil 100 in? 
per 24 hours @ 23 C 


Permeant 0.92 den 0.95 den 0.96 den 
Methanol 3.0 0.5 0.4 
Acetone 11.0 0.9 0.8 
Ethy! Acetate 25.0 2.9 2.7 
n-Heptane 310.0 49.7 
Carbon Tet 610.0 150.0 130.0 
Lemon Oi! 130.0 20.0 15.0 
Turpentine 63.1 3.2 


The transmission of gases 
through low density polyethylene 
is high compared to many plastics. 
Higher density types show im- 
provement, but the difference is 
not significant. 


Gas Transmission cc 100 in? — 24 hours 
1 atm - 1 mil 
Low Den. High Den 


Poly- Poly Poly- 
Permeant ethylene ethylene styrene Saran 
Air 210 60 70 0.21 
Nitroger 180 50 40 0.16 
Oxygen 350 100 200 1.0 
Carbon Dioxide 1500 450 925 3.8 


TABLE V 
PROPERTY ASTM Test Method Typical Value 
Density at 23° C D-1505-57T 0.953 
Melt Index, Nominal D-1238-52T 0.2 
Physical and Mechanica! 
A) Tensile Vield Strength 0-412-51T 3,500 6,000 B 
0-638-52T 4,800 
A Tensile Strength at Break D-412-51T 2,200 
0-638-52T 2,850 
A) Tensile Elongation at Break 0-412-51T 535 
0-638-52T 65 
Stiffness Modulus 
1,” Specimen D-747-50 75,000 
146” Specimen D-747-50 110,000 
impact Strength 
Notched D0-256-54T 3.0 
Unnotched D-256-54T 2 
Hardness 
Rockwell “R 0-785-5! 4) 46 
Shore “D" 0-676-49T 66 
index of Refraction N;)?? 0-542-50 1.5 TABLE Vi 
Bulk Factor '4," Cylind. Pellets D-1182-54 1.6 ° 
Typical Properties 
Electrical " . nano - of Marlex 5040 
Dielectric Strength: Short Time 1 ; ; 
Step-by-Step D-149-55T 475 High Density 
Dielectric Constant (80 Mc D-150-47T 2.3 Copolymer 
Dissipation Factor 80 MC O0-150-47T 0.0005 
Dielectric Loss D-150-47T 0.00) 
Power Factor 0-150-47T 0 
Volume Resistivity 0-257-54T 10'* 
TYPICAL PROPERTY 
Thermal 
Vicat Temperature 253 Density 
Brittieness Temperature -746-55T 100 Melt Index 
Mold Shrinka 0-955-51 0.02 0.04 
Dim snsional Sabitity, Length Shrinkage 10 Min. in 250° F Steam 0.02.0.04 Environmental Stress 
Coef. of Thermal Expansion 0-696-44 7x05 Cracking Resistance 
Thermal Conductivity 10x10 4 2 
Specific Heat 0.5 Tensile Strength 
Flammability 0-635-56T Slow Burning Elongation 


A) Cross-Head Speed: 2° Min 


B) 20° Min 


Impact Strength 


Vicat Softening Temperature 


Brittleness Temperature 
Stiffness 
Hardness 





Electrical Properties—Few ma- 
terials possess the electrical insu- 
lating properties of polyethylene. 
With a low power factor and a 
low dielectric constant, the mate- 
rial is widely used as insulation 
for high frequency cable. 


Extruded into jacketing and 
sheathing, it also serves as an ef- 
fective barrier against moisture, 
weathering and abrasion. Its flexi- 
bility is remarkable in the sense of 
taking large strains without frac- 
tures and excessive deformation. 
At low temperatures, where many 
elastromeric materials tend to em- 
brittle, its performance remains 
good. 


PROCESSING 

All polyethylenes and copoyl- 
mers can be readily molded and 
extruded. A simple catalogue 
would include injection moldings 
sheet and film extrusions, blow 
moldings, thermoforms, pipe and 
tubing, wire and cable coatings, 
filaments, and foam. 


Injection moldings represent a 
major growth area in the automo- 
tive industry. Applications for 
high density grades, which offer 
inherent hardness and high gloss, 
are expanding rapidly Large 
moldings, for the most part, util- 
ize the easy-flowing, high melt in- 
dex resins. Smaller parts take ad 
vantage of the increased tough 
ness and stress cracking resist- 
ance of the lower index types. 

Great market strength of poly- 
ethylene film (350 million lb con- 
sumed in 1960) rests with such 
factors as (1) yield—more film per 
pound than any of its principle 

> 


competitors (2) cost standard 


grades are less expensive per 


Turn to page 122, please 


TEST UNITS VALUE 
ASTM D 1505-57T gms cc 0.950 
ASTM D 1238-57T 4.0 
ASTM D 1693-59T Fic brs 20 
ASTM D 638-58T 20 in. min., psi 3800 
ASTM D 638-58T 20 in. min., % 30 
ASTM D .256-56 ft. Ibs. in. notch 0.8 
ASTM D 1525-58T F 255 
ASTM D 746-57T F 160 
ASTM D 747-58T psi 115,000 
Shore D 67 





—Koppers Co. 


Properties of Super Dylan 6002 High Density Polyethylene 





15, 


Vovember 
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—Phillips Chemical 











New Materials 


HE most varied menu of technical papers in the 
history of the American Society of Body Engi- 
neers was presented at its 16th Annual Con- 
vention held in Detroit, October 18-20. Topics ranged 
from the variety of new plastic materials to fiber- 
glass reinforced plastic body structures, included sev 
eral highly technical papers dealing with the stress 
analysis of complete bodies. 
The program also included exhibits of materials 
and fastenings and accessories by some 29 companies. 
One of the notable features of the meeting was a 
newly prepared brochure from Owens-Corning Fiber- 
glas Corp. showing that it is now economically feasi- 
ble to produce 100,000 cars per year with Fiberglas 
reinforced plastic (FRP) bodies. The report stems 
from an economic study of mass producing motor car 
and truck bodies, which includes costs of materials, 
assembly, tooling, and labor for FRP and steel for 
one- two-, and three-year tooling cycles. The report 
shows examples of handsome and modern body styling 
that can be achieved with FRP. Summaries of the 


papers follow 


Automotive Applications of 
Fiberglass Reinforced Plastics 

L. L. Palmer, Molded Fiber Glass Co. 

poner ge in the fabrication of fiberglass rein- 
forced plastic parts for the automotive indus- 

tries, the company has employed matched metal dies 
exclusively. The author described some notable ex- 
amples of their work, including body parts and un- 
derbody for the Chevrolet Corvette; the 80-in. BBC 
Tilt Cab for Ford trucks; headlamp section and fen- 
ders for the GMC DFR-8000 and DLR-8000 cabs; 
a large number of detail parts for GMC Greyhound 
buses; cabs for the White 5000 which weigh 40 per 
cent less compared with steel. 

In addition, the lower volume Lincoln Continental 
and Cadillac 75 cars employ reinforced fiberglas in- 
terior trim panels 

One interesting point is that the automotive com- 
ponents described here have a specified minimum ten- 
sile strength of 16,000 psi. 

From the standpoint of cost economy, Palmer said 
that matched metal die moldings are justified for pro- 
duction runs of 500 pieces or more. Parts are trimmed 
in the die. The capacity of these dies is greater, and 
piece price lower, than hand fabricated moldings pro- 
duced by other methods. 

Palmer indicated that 
should be considered when tool costs for steel parts 
are too expensive; and when the total requirement 


reinforced plastic parts 


iscussed 


at ASBE Annual Meeting 


By 
Joseph Geschelin 


DETROIT EDITOR 


is relatively low, say from 5000 to 25,000 pieces. In 
other cases, the method is recommended whenever it is 
possible to replace several stampings with one molded 
part. Reinforced plastics are recommended on hurry-up 
projects where there is little time available for tool- 
ing, since medium large complex molded parts can be 
tooled in 12 to 14 weeks. 

Among other important advantages of fiberglass 
molded parts are large gains in weight saving, and 
lower costs for engineering changes for parts that 
may require extensive changes from year to year. 


Construction and Application of 
Soft Metallic Trim 


P. Rosenblatt, Dorrie Process Co., Inc 
ERE the author discussed the many useful appli- 
H cations of metallized Mylar laminates (du Pont 
polyester film). This laminate consists of a trans- 
parent film, metallized with aluminum by the vacuum 
process to produce a bright metallic finish. The film, 
in turn, is laminated with adhesive to a backing, us- 
ially vinyl. Other treatment such as coloring, emboss- 
ing, printing, valley printing or topping also are em- 
ployed to give variety in color and texture. The author 
described each of these processes in some detail 
Current applications include: door panel trim 
items; moldings and decorative strips; items for seats 
and seat backs; for seat side shields; and weather- 
able Mylar as outside trim on windshields and back- 
lights and outside trim 
The author also touched on potential uses not fea- 
sible at present because of limitations either in Mylar 
or in the backing material. Among these are: outside 
pane] coating; roof top covering having the appear- 
ance of brushed stainless steel; and the possibility 
of covering larger areas on seats and seat backs. 


Polypropylene Fiber for 
Automotive Fabrics 
Erwin Zagiel, Ford Motor Co 
CCORDING to the author, these new fibers and yarns 
A have been the subject of extensive research at 
Ford and are being used in seat fabrics in black and 
in some other stable colors. These fibers and yarns 
appear to have other potential in motor car interiors: 
for carpeting; door panel and seat padding; weather- 
strips for glass run channels; and other items. 
In addition, the author visualizes polypropylene as 
a molding material or in press form for unitized seat 
assemblies because of its thermal and heat setting 
properties. This was the principal subject of the paper 
(Turn to page 114, please) 
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TECHNICAL DATA FOR PERMANENT REFERENCE 


Trend of Gasoline Engines Available 
— by Horsepower Ratings — 


Data from manufacturers of engines designed for use in Trucks, Buses, Tractors, and Marine and 
Industrial Applications. Data is shown in per cent of total engines offered. 


Source: Engine Specification Tables, Annual Statistical Issues, Automotive Industries 
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Trend of Diesel Engines Available 
— by Horsepower Ratings — 


Data from manufacturers of engines designed for use in Trucks, Buses, Tractors, and Marine and 
Industrial Applications. Data is shown in per cent of total engines offered. 


Source: Engine Specification Tables, Annual Statistical Issues, Automotive Industries 
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Cooperative Engineering... 













DETROIT OFFICE 
2842 W. Grand Bivd. 
205 Curtis Building 
Phone: Trinity 2-3938 
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== 
GREENLEE BROS. & CO. 





TAKES SKILL AND EXPERIENCE 


The Greenlee engineering group is well-qualified 
to help you with your most difficult and complex 
manufacturing problems. Their highly developed 
skills and wide background of experience has 
helped save thousands of dollars in capital 
equipment and reduced unit costs. Their range of 
abilities is quite varied. They can help you with 
pre-production planning in the fields of metal- 
working ... die casting . . . woodworking . . . and 
in areas requiring high pressure hydraulics (up 

to 10,000 psi). Their suggestions and advice can 
often appreciably shorten the time required to 
achieve full-scale, on-the-line production. Write 


or call for complete information. 


PRODUCTIVE MACHINES 
Multiple-Spindle Drilling and Tapping Machines 
Transfer-Type Processing Machines 

Automatic Bar Machines (Six and Four Spindles) 
Die Casting Machines 

Trim Presses 

Woodworking Machines 

TOOLS 

Woodworking Machine Bits 

Power and Hand Bits 

Hand and Hydraulic Knockout Punches 
Hydraulic and Mechanical Pipe Benders 
Portable Hydraulic Pumps to 10,000 PSI 








ROCKFORD, ILLINOIS, U.S.A. 


Avtomotive ]Noustries, November 15, 1961 
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News of the 
MACHINERY INDUSTRIES 





Machine Tool Orders 
Rise in September 

The month of September was a 
good one for the machine tool 
builders, particularly for those sell- 
ing metal-cutting-type machines. 

From the preliminary figures 
now available, net new orders for 
both cutting and forming type ma- 
chines were up $12.4 million, or 
22.6 per cent, from the August vol- 
ume. 

The cutting-machine builders 
booked their highest monthly vol- 
March of 1957 
with it the best quarterly 
since Ist Quarter '57. 

Net new 


ume since and 


volume 
orders, 


orders (gross 


less cancellations 


placed in Sep- 
tember for both types of machines 
preliminary $67.3 
million. The August final figure is 
$54.9 million; while in September 
1960 it was $52.3 million. 

The cutting-machine sector of 
September net new orders is $56.75 
million, preliminary. (This figure 
is made up of $34.2 million domes- 


amounted to a 


tic and $22.55 million foreign, the 
latter another “high” for the 
year.) For August the final figure 
is $44.8 million—nearly $12 million 
less. In September of 1960, net 
orders for cutting machines 
amounted to $42.15 million. 

Forming-machine net new or- 
ders in September are valued at 
$10.55 million, preliminary-—com- 
pared to $10.1 million in August, 
and $10.15 million in 
60. 

For the first three quarters of 
1961, net new orders for both types 
of machines now total $509.15 mil- 
lion. The figure for the same period 
of last year is $488 million. Com- 
paring it another the 1961 
monthly average thus far is $56.57 
million, versus $54.43 million for 
the entire year of 1960. 

During the first nine months of 


new 


September 


way, 


By Charles A. Weinert 








In September, the Value of 
New Orders for Cutting- 
Type Machine Tools was 
the Highest Monthly Figure 
Since Early 1957. The 3rd 
Quarter was Best Since Ist 
Quarter in ‘57 





1961, cutting-machine net new or- 
ders at $413.45 million were up 8.7 
per cent from 1960’s $380.3 million 
like periods). 

On the other hand, forming-ma- 
chine net new orders, at $95.7 mil- 
lion, have a value 11.1 per cent be- 
low the $107.7 million booked dur- 
ing the same period of 1960. 

With respect to shipments, the 
September preliminary figure for 
both types of $52.1 
million 


machines is 
up from August’s $47 mil- 
lion. Shipments in September of 
last year totaled $53.95 million. 
While shipments of cutting ma- 
increased from $34.05 mil- 
lion in August to $41.65 million in 
September—shipments of 
machines from 
million in August to $10.45 million 
in September. 
For the first 
1961, shipments are 
ning behind last year’s shipments 


chines 


forming 


decreased $12.95 


nine months of 


overall run- 
also behind the rate of incoming 

orders. 
Cutting-machine shipments are 

6.3 per cent below last year’s ship- 


($357.25 versus $381.4 
with a higher influx of 

Conversely, forming 
shipments are up 3.9 per cent com- 
first nine 
$109.15 


million ) 
orders. 

machine 
pared to last year’s 
months ($113.4 
million)—with a lower 
coming new orders. 

Additional details and compari- 
sons are contained in the accom- 
panying table, which includes 1961 
monthly averages, as well as the 
monthly averages for the full year 
of 1960. 


versus 
rate of in- 


DOD to Spend More 
on M-T's in FY-1962 


If fund allocations and intentions 
are yardsticks, three branches of 
the Department of Defense will 
spend close to $100 million on ma- 
chine tools and production equip- 
ment during fiscal year 1962 (July 
1, 1961 to July 1, 1962). Approxi- 
mately this amount has been made 
available to DOD for that purpose. 

The appropriation of about $100 
million for 1962 com- 

(Turn to page &&, 


fiscal vear 


please 


METAL CUTTING AND FORMING MACHINE TOOLS 


Net New Order Receipts, and Shipments 





(Millions of Dollars) 


ments during the same _ period 
Net New Orders 

1961 Cutting Forming Totals 
January $35.75 $20.35 $56.10 
February 39.45 6.95 46.40 
March 54.90 15.15 70.05 
April 41.30 6.35 47.65 
May 41.70 7.90 49.60 
June 52.10 9.40 61.50 
July 46.70 8.95 55.65 
August 44.80 10.10 54.90 
September 56.75* 10.55* 67.30° 
9 Months 413.45° 95.70* 509.15* 
1961 Avg. 45.94 10.63 56.57 
1960 Avg. 41.93 12.50 54.43 


* Preliminary. 


Source of Statistics: 


Shipments 
Cutting Forming Totals 
$36.95 $ 8.55 $45.50 
35.60 10.05 45.65 
42.05 12.80 54.85 
40.15 13.55 53.70 
42.85 15.05 57.90 
46.75 17.45 64.20 
37.20 12.55 49.75 
34.05 12.95 47.00 
41.65* 10.45* 52.10* 
357.25* 113.40° 470.65* 
39.69 12.60 52.29 
42.30 12.00 54.30 


National Machine Tool Builders’ Assn. 
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with resilient Schlegel pile liner 


Only a flexible, resilient pile liner like Schlegel 
can seal out all bad weather from automobile 
windows. 

The pile must hug the surface of the glass 
tightly, flexing with every movement of the 
window. And Schlegel pile, because of its natural 
resilience, keeps the seal consistently tight to 
shut out rain, wind, dust and noise. 
balanced 
blend of fibers. Schlegel woven pile can be sup- 


Natural resilience. It comes from a 
plied in the most resilient grade to eliminate 
your specific problems. 

It’s a dense pile. It holds the glass firmly in 
place to prevent rattles. The pile will stay uni- 
formly dense through years of wear, because we 
interlock each tuft of yarn into a woven fabric 
backing. 

You can get Schlegel woven pile in the type of 
glass run channel or belt strip you need. Specify 
Schlegel pile—favorite of the industry since glass 
windows were first used in cars. 


2 Circle 138 on Inquiry Card for more data 





—— . 
Glass moves friction-free and is weathertight in this glass run 
channel with resilient Schlegel woven pile liners. 


Sehlege! 


SERVING THE AUTOMOTIVE INDUSTRY 
SCHLEGEL MANUFACTURING COMPANY 


1555 Jefferson Rd., Rochester 23, N. Y. 
In Canada: Oakville, Ontario 
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INDUSTRY 


By Marcus Ainsworth, staristicat eoitor 


WEEKLY U.S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Menufacturers Association 


STATISTICS 


1961 TRUCK TRAILER SHIPMENTS 


Industry Division, Bureau of the Census 








Make 
PASSENGER 


Total American Motors 


Chrryster 


Vahant 


Total Chrysler Corp 
Comet 
Fairlane 
Falcon 
Ford 
Lincoin 
Mercury 
Total Ford Motor Co 
Buick 
Buick Special 
Cadillac 


Tota! General Motors Corp 


Total Studebaker-Packard Corp 
Checker Motors 


Total Passenger Cars 


TRUCK AND BUS PRODUCTION 


Chevrolet 


Dodge and Fargo 
Ford 

F.w.0 
Internationa! 


Other Trucks 
Total Trucks and Buses 


Total Motor Vehicles 


Weeks Ending Year to Date Eight M 
ight Months 


Oct. 28 Oct. 21 1961 1960 


CAR PRODUCTION 
10,163 8,991 


August 1961 1960 
542 3, 
31 


Type of Trailer 
Vans 
insulated and refrigerated 
Stee! 
Aluminum 
Furniture 
Stee! 
Aluminum 
All other closed-top 
Stee! 
Aluminum 
Open-top 
Steel 
Aluminum 


671 4, 
394 
277 
851 
657 
194 
521 
838 
683 
‘607 
625 
982 


650 


001 
577 
424 


284 418 


2 2.7 76 .062 

5 5 

7.609 

2,062 
452 


wa 


Total Vans 


ane 


Tanks 
Non- and low-pressure 
Petroleum and aircraft refuelers 
Carbon and alloy stee! 
Stainless steel 
Aluminum 


w=3 


A 
_ 


Total Petroleum 
Chemical, food, and sanitary 
Dry materials 

High-pressure LPG, chemicals, etc. 


~ 
NOOwww 

w 
NN=N@eNuena 


Total Tanks 
Pole. pipe, and logging 
Single axle 
Tandem axle 


Se wwa-~ 
“ 
we 


Total 


~ 
~ 


Ptatforms 
Racks, livestock, and stake 
Grain bodies 
Fiats, all types 


183 


158 700 143, 


Total Platforms 


8.158 8.037 
1.737 
: Low-bed heavy haulers 
Dump trailers 

All other trailers 


Total Complete Trailers 


Dump trailer chassis! 
Trailer chassis only’ 


Total Trailers and Chassis 


Detachable van bodies! 


25, 505 24 





184 205 167 5, 095.520 6,570,092 ' Sold separately 





NEW PASSENGER CAR 


~~ 
: 


New Engiand 
Middle Atiantic 
South Atiantic 

East North Central 
East South Central 
West North Centra! 
West South Central 
Mountain 

Pacific 


Se1eeneuwn— 


Total United States 


REGISTRATIONS BY REGION* 


Eight Months 


Per Cent Change 


8 Months 


Aug. over 
1961 over 1960 


July 


Aug. over 
Aug. 1960 


August July August 
1960 


: Sew-zs 
283Reke2% 
Seao=~ 


Ra: 
S2ssesere 


533 
43,810 
18.028 


56,722 58,037 


nv oo 8 
o 

~ 

coc we 
ot 

xy 


470.646 525 , 400 3,851 , 521 


Registrations for Connecticut have been estimated 


Compiled trom official state records. 
comprrang the various regions are 
2--N.J. N.Y. Pa. Zone 3-—-Del., D 

IL, Ind., Mich.. Ohio, Wis, Zone 5 


Zone 1--Conn., Me 
of f 


Data property of R. L. Potk & Co. 
Mass., N. H., R. 

Md., N. ¢ 

Tenn 


— ost be copied, sold or rearintes without Polk permission. 
‘ Minn., Mo., Neb D..8.D. Zone 7—Ark., 
Mont., Nev., N an Uv tab, Wye Zone 9—Alas., 


La., Okla., " 
Cal, H. 


Cc 


Zone 6 


Va. w ve 
lowa, Kans 


Mise 


Fla 


Ala. Ky 





First Quarter 
Second Quarter 


Total Six Months 
July 


August 


Total 
Total 


Eight Months, 1961 
Eight Months, 1960 


AUTOMOTIVE INDUSTRIES, 


November 15, 


1961 TRUCK FACTORY SALES BY G.V.W. 


As reported by the Automobile Manufacturers Association 
6,001 - 10,001 - 14,001 - 16,001 - 
10,000 Ib 14,000 Ib 16,000 Ib 19,500 Ib. 
43.699 2,631 6.988 31 468 
44,788 3,192 7,998 39. 586 


88 . 488 14,988 71,054 


12,719 2,933 12, 788 
13,443 2,332 9,628 


19,501 - 
26,000 Ib 
14,856 
17,981 


32,837 
6,294 
4,385 


6,000 ib 
and less 
150,943 
178.344 


Total 
263, 7€9 
308 , C88 
572,857 


90,311 
70,422 


329, 287 


49.762 
35.934 


5,823 
1,351 
686 


733 590 
858 344 


43,516 
51.675 


93.470 
125.430 


20.251 
25,407 


414.983 
464.724 


114,650 


860 
131 423 384 
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NEW rranswissions 


for diesel engines 195 to 250 hp 
LIGHTWEIGHT... HIGH CAPACITY 























Model 5-H-74 and 5-HA-74 Model 5-H-75 and 5-HA-75 
designed for use GEAR RATIOS: designed for use GEAR RATIOS: 
with Sth 1.00 with sth 1.00 
tet 4th 117 4th 1.56 

2-speed auxiliaries, ard 1.98 Fuller 4-C-75 ard 243 
3-speed auxiliaries, 2nd 3.61 4-speed auxiliaries and 2nd 39 
Ist 6.60 Ist 6.60 

2-speed axles. Rev 6.51 3-speed tandem axles. Rev 6.51 
Mode! 5-HA-74—93 Ibs. lighter with aluminum case and clutch housing Mode! 5-HA-75—95 Ibs. lighter with aluminum case and clutch housing 


@ Extremely high capacity-to-weight ratio @ Ideal gear ratios @ Wide gear faces 
® Mainshafts of greater diameter @ High-capacity pilot bearings @ Helical gearing 
@ Jaw clutch engaged — for easy shifting 


For maximum versatility and reliability in your operation, Specify the Model . . . SPECIFY 


@ a uy LLE ] TRANSMISSION DIVISION 


EATON MANUFACTURING COMPANY @y 
KALAMAZOO, MICHIGAN 


Seles & Service: West. Dist. Branch, Ooklend 6, Col. * Southwest Dist. Office, Tulse 3, Okie. * Automotive Products Co., Ltd., Breck House, Lenghem St., Londen W.1, Englend, Evropeon Rep 
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PRODUCTS 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Electronic Alternator 


Development of an all electronic 
alternator system has been announced 
by a manufacturer that previously 
limited its automotive parts to radios 
and transmission push-button con- 
trols. 


This device uses transistors and 


. 


a) . 


diodes throughout and consists of an 
alternator, a permanently sealed volt 
age regulator, and an isolation diode. 
Each unit has an unlimited operating 
life expectancy with no relays, buzzers 
or contact points. 

The transistorized voltage regulator 
controls the charging rate of the al 
ternator by sensing the battery volt- 
age and its requirement of charge. 
This system is rated at 600 watts of 
power, and is equipped with perma-- 
nently sealed and lubricated ball bear 
ings. Motorola, Ince. 

Cirele 34 on Inquiry Card for more data 


Electric Engine Heater 

An electric engine heater has been 
developed to pre-warm truck, bus and 
automobile engines in freezing 
weather. The unit connects into the 
cooling system of any gasoline. 

The heater connects into the cooling 
ystem of any gasoline or Diesel en- 
gine, forcing warm water by convec- 
tion through the engine. This warming 
allows quick starting, immediate wind- 
hield defrosting and cab or interior 
warm-up and prolongs battery life. 
It also avoids crankcase dilutions and 
damaging acid accumulations. 

The new Chromalox heater consists 
f an aluminum heating chamber, 


Automotive Inpustries, November 15, 


complete with 3-ft cord and plug. A 
check valve prevents interference with 
normal cooling circulation if engine 
is running. Explosion-proof units are 
available for oil trucks and other 
hazardous applications 

A variety of models are offered from 
750 to 4000 watts, and 120 to 240 
They offer either all night 
warming or fast morning warm-up 
Edwin I,. Wiegand Co. 


Cirele 35 on Inquiry Card for more data 


volts. 


Light-Weight Carburetor 
Several models in the 1962 Ford 
Motor Co. line will use a new light- 
weight carburetor known as model 
1909. These include the Falcon and 
Comet on both 144 and 170 cu in. 


enginés, the six cylinder version of 
the Ford Fairlane and the six cylinder 
Me reury Meteor. 

The model 1909 will be supplied 
in both hand and automatic choke 
versions. A single unit aluminum die 
cast carburetor body and zinc air 
horn assembly are featured on the 
new design. Holley Carburetor Co. 

Circle 36 on Inquiry Card fer more data 


» 


Stainless Steel Alloy 


Hijeh-nickel properties are offered 
in a: new low work-hardening stain- 
less¢éteel alloy. The new material was 
developed for severe cold heading, 

EP 
swaging and other cold forming ap- 
plications. The manufacturer expects 
wid, application of the new alloy in 

‘ 


1961 


By C. J. Kelly-———— 


ASSISTANT EDITOR 


fasteners and related parts in auto- 
mobiles, aircraft and missiles where 
corrosion resistance Is important. 
This alloy, called 18-9 LW, is avail- 
able in the form of billets, hot and 
cold finished bars, hot rolled rods and 
cold drawn wire. Armco Steel Corp. 
Circle 37 on Inquiry Card for more data 


Alloy Wire Cloth 


A wire cloth has been designed for 
high-temperature applications in jet 
engines, gas turbine and other ele- 
vated-temperature areas. Called Wov- 
en NS-A286, this material has prop- 
erties comparable to the more highly 
alloyed and exotic materials in the 
600 to 1000 deg F temperature range. 

Parts made from this material can 
be hardened after forming or fab- 
ricating. Tensile strength increases 
up to 73 pet after heat treating. It 
can be produced in various meshes, 
wire sizes and weaves. Principle ele- 
ments of the alloy are chromium 
(15.00 pet), nickel (25.25 pct), titan 
ium (2.10 pet) and manganese (1.60 
pet). Reynolds Div., National-Stand- 
ard Co. 


Cirele 38 on Inquiry Card for more data 


Pushbutton Control! 


Three basic functions ore combined in a single 
compact pushbutton contro/. The new triple- 
function device operates on either 115 or 230 
volts, with a variety of operator /enses in six 
different colors. The three functions are: 1— 
pull to start; 2—illuminated operating lense; 
3—push fo stop. Mackworth G. Rees, Inc 
Circle 39 on Inquiry Card for more data 
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“Bob, the computer analysis 
says we should buy those parts 


instead of making them” 


NEW CAPITAL INVESTMENT PROGRAM 


Here’s a new IBM computer program that’s yours for the 
asking. Using the Investors Method (Rate of Return on 
Investment), it helps you evaluate—quickly, economically, 
uniformly—alternate proposals for spending your com- 
pany’s money. 

The program will help you solve problems like these: 
should you buy a new piece of equipment or keep the old 
one in repair; should you increase your manufacturing 
facilities; should you buy or make certain products; how 
should you spend your money for research to make the 
most profit? 

These are only a few of the problems that the Capital 
Investment Program handles. All it takes is the Program 
and an IBM computer that accepts FORTRAN programming 
language. The low cost IBM 1620 Data Processing System 
is one such computer. 

The new Capital Investment Program is another of the 
many problem solving programs IBM offers you to help 
make your data processing system a more effective and 
more profitable tool for managing your business. 

Your local IBM Representative can give you complete 
details on this, as well as previously announced programs, 
which included Sales Forecasting, Materials Planning, In- 
ventory Management, Plant Scheduling, Work Dispatch- 
ing, Operations Evaluation, Inventory Management Simu- 


lation, and many others. 


IBM. 


DATA PROCESSING 


Circle 140 on Inquiry Card for more data 








News of the 
MACHINERY INDUSTRIES 


Continued from page 81 


pares to a budget of $40 million 


The distribution between 
branches is Air Force about $60 
million, Army about $25 million, 
ind Navy about $15 million 
It has been roughly estimated 
t 60 per cent of the $100 million 
\ ve for replacement of machine 

s, and 40 per cent for expan- 


In the past, apparently all of the 
llv-alloted funds were not 
vent on modernizing DOD's huge 
‘ntors f machine tools—but 
Government officials now indicate 

at the current allotment is ex- 
pected ft be utilized in full 


New Fender Line 
Built by Clearing 


Last month the ¢ learing Div. of 
L. S. Industries, Inc. demonstrated 
t ndustry representatives a new 


grated and automated press line 
r making automobile 


= .- 


. 





It was built for Nissan Motor 
Co., Ltd., and will be used in that 
company’s new stamping plant at 
Oppama, outside of Tokyo, Japan, 
for the production of fenders for 
Datsun automobiles 

Weighing a total of some 700 

ms, the Clearing line consists of 
six presses with automatic trans- 
fer devices. The No. 1 press is a 
double-acting unit, while the other 
five presses are single-acting type, 
if 400 tons capacity each. Pro- 
duction rate is said to be 1200 
pieces per hour. 

During the demonstration at the 

ympany’s plant in Chicago, John 
R. Bartizal, president of Clearing, 
stated that the press line was one 

f four ordered by Nissan from 
Clearing at a total cost of nearly 
$5 million. Two of these have been 
completed thus far. The four lines 
will comprise a total of 23 presses, 
with two integrated and automa- 
ted for production of fenders and 
fender extensions, and two non- 


1utomated for associated work. 


Clearing hes just completed this automated siz-press line for a Japanese avtome- 
bile builder, designed te produce fenders af the rete of 1200 per hour 


E. P. Cunningham, Clearing’s 
executive-president in charge of in- 
ternational operations, added that 
all of the equipment is being de- 
livered within one year of order 


placement. 


Low-Cost N-C Machine 
introduced by P&W 
Pratt & Whitney Co., Inc. is now 
offering a “mass-produced” numer- 
ically-controlled drilling machine. 
Named “Tape-O-Matic, 
chine has a single spindle and a 


the ma- 





Pratt & Whitney's new low-cost numeri- 
cally-controlled drilling machine 


table working surface of 30 by 20 
in. Longitudinal table travel is 20 
in., while transverse travel is 15 in, 
Positioning of both axes is done 
simultaneously; and _ positioning 
accuracy is said to be +0.0005 in. 

0.0001 in. on distance. There are 
two ranges of spindle speeds, infi- 
nitely variable from 300 to 2000 
rpm, and from 150 to 1000 rpm. 

The reader on the control cabinet 
accommodates standard 1-in.-wide, 
8-channel punched paper or Mylar 
tape. Logic circuitry is made up of 
transistorized, plug-in, printed - 
circuit boards arranged in a NOR 
configuration. Four different boards 
make up the majority of compo- 
nents. These “cards” are plugged 
into a “mother” board in the control 
cabinet 

Dimensional information to the 
machine can be positive or nega- 
tive. The machine has a “floating 

Turn to page 120, please 
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stainless steel 











No other metal has the strength, beauty and 
versatile qualities that serve you so well today 





There is nothing like 
stainless steel for 
THE AUTOMOTIVE INDUSTRY 


i 
\ 





McLouth Steel Corporation, 
Detroit 17, Michigan » 
<> 


Manufa furers of h gh qua fs St 
. ee 


ok for the STEELMARK 
Stainless and Carbon Stee y 


l 
on the products you bu 





VICLOUTH STAINLESS STEEL 














For auto touch-ups and parts spraying... 








New Hi-Volume 


POGO PUMP 


for auxiliary 


Fos 


circulating systems 

















XN 








Binks n Pogo Hi-Volume pump is de- : 
ed for u in either circulating or non 
ire ity painting tem It is used es 
; bar ysterm in large automotive , 
) ts lor pecial ipply ition ind iprin M 
cip irce of supply in lev tem 
al 
Nur oper ted with a 2 to 1 ratio, the new 
Povo H lt pump is rated at 5 GPM 
na ippl ver pra u Air ce t 
mip | »C'EKM per | The pump 
me ! otor double iting high peed 
poppet type am valve) makes it more dura 
byl ad « iprabole of trouble-free operation } 
t ted ¢ itput with free flow of material | 
(ir 
Ke rele of tl re Pogo Hi-Volume 
j } Thar pump d container 
! le top p tre | Por 5 il. con rf 
{ flip-top for fallur d 
— Be 
) t it pootyr i por ided b 
hi Also vatlal i i clamp or ? 
‘ model to pump from open jew 
“a8 a PLUS } 
vA 
7 UMP | ised with or t ee ” 
eae bse “poipewcrts a “flip-top”’ lid 
ou ' mp or ( ! eri 
tat \ r re tor te ( tr for easy 
pump cd ; 
_ Inspection, 
Ask for Bulletin ‘filling 
A41-27 for t} 
fact Your Bink - 
he Repre ntative 1 
has copi Or Ask about our spray painting school. Open to all... NO TUITION... covers all phases. 
} pray ng P 
write direct to —- — = a —— = ———— —— 
‘ the address e e 
2 fee. Bin Binks Manufacturing Company (3126 Corrol! Avenve, Chicago 12, Ill. 
obligation REPRESENTATIVES IN PRINCIPA ANADIAN CIT » SEE YOUR CLA ay DIRECTORY 
ft 
(ire 
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Circle 141 on Inquiry 


142 on Inquiry Card for more data 15 1961 


Card for more data 















PRODUCTION 
“PLANT 





FOR ADDITIONAL INFORMATION, please use reply card at back of issu 





By C. J. Kell 


ASSISTANT EDITOR 


Flexible Steering Link Transfer-Type Machine Processes Axle Housings 


| tgs NCEM"NT has been made of 
- flexible 


i haft core especially 


yned as a steering link for the 


ering column of vehicles such a 
itomobiles, trucks, and tractors. The 
rpose of thi ow cost flexible link 


make it easy to get in and out 
vehicles by pushing aside the stee 
vheel 

Since the flexible shaft ha pring 
ion it springs back to the straight 
tion by itself. Also, in the safety 

ult “Survival Car II” built by 

berty Mutual, this flexible shaft wa 
ided since in a crash the flexible 

aft would collapse this preventing 
iry vo the driver 

Made to exacting standards of the 


t yrade of music wire this flexibl 





haft core ] available in “®*% oO? , 1n 
ze With thi flexible hafting the 
teering column can e@a ily be de 
ected sideways 20 deg or more de 
; z This new production machine has been assembled entirely from Building Block’ machine 
, v Oo the net . , 
ding ” n length Phe . m components. The machine base assembly consists of two center base sections fabricated 
ze piece of flexible haft teering of steel plate suitably ribbed for rigidity, and thoroughly normalized to maintain 
e with fittings hexagonally crimped stability in operation; and, 12 LaSalle standard 18 in. way-type floor mounted units. 


has a breaking trenvth of 4600 The hydraulic and electrical equipment conforms to JIC standards and is arranged 
° for 400 V, 3 phase, 60 cycle, alternating current. The transfer mechanism is of the 
Ibs. Stow Mfg. Co walking beam type. It is hydraulically actuated, and electrically controlled. LaSalle 
Circle 30 on Inquiry Card for more data Mechine Tool. Inc 
Circle 32 on Inquiry Card for more data 





Hydraulic Copying Unit 


° ° 
toth lonwitudal and lateral copying Thaverse Mechanism for Polyurethane Foam Production 
re possible with a newly designed 
yvdraulic ce pying unit The lideway 

the unit are chrome plated to mini 

ze wear and are automatically lu Air operated traverse 
cated during operation. The slide mechanisms, adjustable 
in height, stroke and 
traversal rote, have 
been desiqned for 
manufacturing rigid 
and flexible polyureth 
ane slab stock or for 
pouring over large 
oreas. The rotary type 
pneumotic prime mover 
assures smooth recipro 
cation through the nat 
ural cushioning of ar 
air system. Roller bear 
ngs support the car 
riage which cannot jam 
of the stroke limits 


£ even if the limit con 








double guideways permitting face 


trois ore removed The 








¢ ‘ k vith r le hle ve? 
ite rt vith considerable ove 
Martin Sweets Co 
ing. A micrometer device allov ‘ 
Circle 33 on Ineauiry 
r ¢ roughir vith ¢ 
. yughing : Card for more data 
djusting the template or to (a 
« Lathe Tine 
Circle 31 on Inquiry Card fer more data 

















Get all the advantages—find out how much 
faster—better—you can do with Inland Ledloy’ 
steels. Go ahead...we mean it...clobber it! 
M@ Push your machines as far as they'll go, 
then see for yourself—speeds and feeds like 
you've never seen before—the easiest tolerance 
control you’ve ever had—greater production 
per tool change than you ever thought possible. 
@ Inland pioneered in the production of leaded 
steels—has worked hand in hand with metal- 





shops to achieve the finest, most 
machinable steels in the world. Send today for 
your free copy of the booklet, “Properties of 
Ledloy Steels,” and be sure you use Inland 


working 





Ledloy leaded steels— you can count on them be- 
cause they’re backed up by more than 20 years 
of continuous research, development and 
practical experience. Ledloy steels are avail- 
able from your Cold Drawer or your local Steel 
Service Center. 


—. — CAN TAKE_IT! 


rd 


the world’s most —,,z, steels INLAND STEEL COMPANY ST LANGe 


30 West Monroe Street - Chicago 3, Illinois 


| 





cee PLANT EQUIPMENT 


Power Control Unit 


‘YTEPLESS control of power from ze 
\ level to the full-rated KW of each 
init is provided by a new series of 
ghtweight, transistorized power con 

ol unit The line was deve loped for 
ise in heavy-duty industrial applica 
tions 

The powel! output ] controlled 
either automatically or remotely by a 
milliwatt d.c. signal. A built-in volt 


meter provides easy reading 
jutput to protect any proce 

All components are designed and 
installed for easy access and, while 
many uses are contemplated, precise 
control is achieved when the unit i 
used with proportioning system 

Shown is the 4 KW model. Other 
in the series are: 8 KW, 16 KW, 35 
KW and 70 KW. The 4 KW and the 
% KW are air-cooled; the 16, 35 and 
70 are water-cooled and are available 
either for mounting on a wall or in 
the control panel itself. Lindberg 
Engineering Co 


Circle 50 on Inquiry Card for more data 


Air-Powered Scre wdriver 
<eeans crew and nut 


% threaded fastener 
mmodated by anew a 
| wa de velop 
ar d 


th 


Automatic Coil Joiner Butt Welds Galvanized Strip 


Automatic butt welder joins galvanized steel strip. Compact contro! grouping simplifies 


one-man operation 


a automatic welder jou ral lose tolerances needed for the but 
4 vanized steel strip by butt weld oint, are mounted at one end of the 
ing. This unit employs the CO-2 aré 0” frame. The welding torch and 
method hige peed grinder are mounted 
The machine also she: per yether on a track at the other 
and grind ‘ hy p 10 flat the frame. Torch and grinde: 
controlled by an independer 
peed motor drive 
pecial centering device 
| positioning of differer 
vidth An ultra-son detect« 
i by the outgoing strip, 
vanized toc} ) ( j A the worth cycle Nationa 
Clamps and a OCT: aring at Welding Machines Co 


rangement, developed to \ Circle 51 on Inquiry Card for more data 


the 


Internally 


ball-and-needle 


Power-profil 


Inquiry (Card 


Welding Po 


= E weldin 


wer Supply 


ener 
++ 
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LUBRICATION REPORT Mercury Meteor 


Continued trom page 59 





tandard equipment 
mode pl ied With an inte 
device t prevent imprope} 

t ny. Shifting effort has beer 
reduced through improved mecha 

advantayes In the linkage, and 
the e of Delrin hings in the 

I ( Overd) n offered a i! 

| n ol th the V-8 

Che automat transmiIssior p 

tional for all models, features a new 
im control valve on the tran 

rT ion Valve body, and Is provided 

th an oil cooler in a section of the 

1 oO} 

The rear axle is of semi-floating 
design with 1 in. pinion offset 
Axle ratios are a follows: On the 
Six 90 to 1 for manual tran 
n ion; 3.25 with automatic drive 
On the V-8 5.25 to 1 for manual; 

my) t 1 with overdrive; 3.00 to 1 

i! itomatic dl ( 

The suspension tem is a vel 


Application: Coating piston skirts in aircraft engines. 


" of the Mercu “Cushion 


Problem: 70 avoid damage to pistons during Link” principle. At the front the 


critical run-in period. 


arge coll spring Is mounted ovel 
Solution: dag” Dispersion 213 — graphite in the upper arm, the cushion - link 

an epoxy-resin binder ~— spray applied. being applied on the lower arm 
Due to the difference in geometry 





the cushion-link embodies a small 


RESULT: H/IGHL Y EFFEC TIVE Col spring to effect positive return 
RUN-IN PROTECTION of the link. The large coil spring 
PLUS EXTENDED PISTON LIFE are mounted in rubber at both ends 


The j er i vot s equl »] 
I hie \ ivlit Ane ratt Lis mion of Curtiss \\ ravi ( Orpotl ition has PP . whee pI : ;' - ine 
of vith threaded, lubed for life bush 


devoted much time to the critical run-in tor radial reciprocating 

urcratt engines. Lhe exacting tolerances of this engine design ng 

equire pe fect tricthon and heat control under all speed ind Rea pring’s are 5d-in. long, 
load conditions during the run-in process lo best satisty these two-inches wide. The front eye is 
equirements Acheson lay 214 Was spe cihed is the run-in housed In t per ial cushion-link 
ubricant hay »14 successtully served af many ircas OF AS- tension hackle, ishioned in thick 
embly and run-in because of its protective coating properties rubber, while a compression shackle 
cle }> chal Yuntitorm consistency ind excellent ihe Sion SO sud ised at the rear spring eye The 
cesstu Vas thre ipplr tthon tor preventing scuffing, scoring and Mercury type “Iso-Clamp” attach 
ceiving durtog run-in that the use of ‘dag’ 214 has been extended : 1 ¢ P th 
> ll model of Curtiss-\W righ cnyines tf both the ir 9 and ee ‘be . .. erect a 
Re a SERINE pring to the axle housing without 


r j al r of noise or harshness 
Acheson research has developed in extremely broad line of drv ra te) ! 


film lubricants to meet the technical and economical in-plant Shocl psorbe) have built - in 
requirements tor asse mbly and run-in ipplr tions rebound « ntre l, making rebound 
( eck y t ya in-t DuMpers unnece ary 
P f A ant Kror vhee bearings have n 
Curtiss-Wright Corp ecialist : er y send for Ache proved seals and lubricant to per 
, , p wna CR ‘ 
Bull ' - i sth aad mit a be interval of 30,000 miles 
! 


— ’ fhe same applies to U-joints. Axle 
» ACHESON colloids Company nd transmissions are lubricated 


PORT HURON, MICHIGAN 


ig type. Biggest improve 
Sale Ficg r ? fie ment | found in the pecial pro 


Turn to page 100, please 


Circle 144 on Inquiry (ard for more data \ Avr {vps re \ 4 % : Oty 

















ancer Instrument Cluster molded by Kent Plastics Evansville, ind 


VYEOLAE.. 


TOUGH, HARD, RIGID POLYMERS FROM BORG-WARNER 


It's another great one from Dodge... the Lancer Compact. And no wonder 


Just look at this style-trimmed instrument panel cluster molded of CYCOLAC 
brand ABS polymers. Pounds lighter than metal, it's strong ar 


will never rust, stain or tarnish. Warm and smooth to the touch, molded part 
ical, too 


d vacuum 


} t igh 
et 


this ABS material remain new-looking for the life of the car. Econom 


a cluster can easily be produced in intricate shapes ar 
metalized without difficulty. Installation is fast, simple. No marring or scarring; 
little post-installation finishing required. And CYCOLAC brand polymers are 

rifil 


. to exactly match-meet the myriad of automotive finishes 


colorable too.. 
Proof again that this Borg-Warner material is the most versatile of all plastics 
Investigate ... for full details write Dept. C-11 


_ MARGON 


MARBON CHEMICAL |! 
= 


WASHINGTON =» 


civision BORG-WARWNER 


WEST VIRGINIA 


CYCOLAC fs the registered trademark of Borg-Warner 











STANDARD SCREW 
REPLACES MOST 
THREAD-CUTTING AND 
THREAD-FORMING SCREWS 








TAPPING SCREW 


with Low drive torque... 


HIGH strip torque 


Square point provides 4 points of contact - Starts straighter - Offers chip-free 


applied for 


driving + Low drive torque with high strip torque + Resists vibration... won't 
loosen + Uses same lead hole + Replaces most types of thread-cutting and 
thread-forming screws... simplifies inventory... . assures better price break. 
Available in standard head styles, finishes and sizes... for unlimited 
applications « Compare features, tests, advantages and prices... 
You'll buy TYPE “S” tapping screws! 


Write for complete information. 


Ga NATIONAL Lock 


INDUSTRIAL HARDWARE DIVISION e NATIONAL LOCK COMPANY e¢ ROCKFORD, ILLINOIS 
International Division . 13 E. 40th St. New York, N.Y. . Cable: ARLAB 


CABINET HAROWARE «LOCKS « PLASTICS+ FASTENERS «+ APPLIANCE HARDWARE,..ALL FROM ONE SOURCE 


(irele 146 on Inquiry Card for more data AUTOMOTIVE INpt STRIES Vovember 15. 1961 








06] 

















mead he t wae 
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Through a license agreement with 
GWB of Germany, Europe's largest 
manufacturer of heavy-duty universal 
joints, Twin Disc is now building lt 
joints for the American market which 
incorporate all the outstanding 
features of GW’B’s time-tested design 
These include caged needle bearings 
with relieved end needles, double-lip 
seals, nylon thrust bearings and ta- 
pered-shoulder trunnions. 


[win Disc-GWB joints are offered 


in four sizes, two of which the 
J-230 and J-310 are currently in 
production. The other two the 


J-170 and J-490 are scheduled for 
production early in 1962. Each size 
includes six different types of varying 
lengths in slip and non-slip designs 

lhe life expectancy of a U-joint is 


essentially an expression of the life 


Ac Tomotive Inpustries. November 15 


™w VME EQUIPMENT 
O B 
—— : —————( 


UNIVERSAL JOINTS 


Torque capacities from 4,250 to 12,700 lbs.-ft. 











expectancy of its roller bearings Ob 
viously, the larger the bearings, the 
longer the useful life of the joint, 
and size for size Iwin Disc 
GWB Joints feature larger bearings 
than competitive units. 


Phis is made possible by the high 


wing bearing design of all Twin Dis: important consideration to designers 
GW’B assemblies. High-wing bearings who are now experiencing unsatis 
permit ust of a maximum diameter factory [ joint performance vet do 
bore in the bearing cap fo accommea not have space for a larger size 

date a larger bearing without increa For complete engineering details 
ing swing diamete This is an on ‘Twin Disc-GWB “J” Series Uni 





versal Joints, request Bulletin 514 


RATED CAPACITY 


Twin Disc engineers will be glad to 





Size — am Static mak c¢ recomni ndations for a Series 

Ibs -ft actor Factor 
assemblies as replacement units as 

J-170 4,250 16.6 5.05 
well as for new applic itions. Contact 

J-230 6,100 22.98 aa 

he Application Engineering Dept 

J-310 8,400 31.40 10.00 
Iwin Disc Crurcu Company, Hy- 

J-490 12,700 49.00 ‘3.93 
; draulic Division, Rockford, Hlinois. 

196] Cirele 147 on Inquiry Card for more data 











This mark tells you a product 


ee 
+ s made of modern, dependable Stee! 


How a 

“specially tailored” strip 
reduces production rejects 
almost 25% for Kromex 


Kromex, Inc., € leveland, Ohio turns Out a com 
plete line of pantry ware, but they were having 
trouble with a square, mirror-finish chromium 
plated cake cover that was made with a singh 
deep draw. Rejection rate was a stunning 25° 
They first tried a No. 3 finish tor this applica 
tion, but because of the very deep draw and the 
dense and smooth surface, satisfactory lubrica 
tion was near impossible. The result: Excessive 
draw marks and breakage. A regular No. 2 finish 
was then tricd. The draw was successful. But 
buffing and finishing costs were prohibitive tor 
this apy lication 

American Steel and Wire salesmen conferred 
with our Metallurgical Department and sug 
gested a specially tailored No. 3 finish. Reject rate 
dropped to less than 1° because thi special 
surface was able to hold lubricant evenly, but 
smootn ¢ nough to draw and | late flawlessly 

Kromex is one more example of how striy 
tailored to end use, works to produce a better 
product at lower cost. When you buy strip, you r 
buying a specific Chemistry, temper, dimension 
cdve and finish that 1s consistently unitorm 
within the coil or trom coil to coil. Certain of 


our processing steps may actually be eliminated 


d mn ou! mills 


and tailor-made tor your Spc ific end use 


ing Cold rolled striy produce 


Take a hard look at you! prod Iction lime and 


ct our salesmen and metallurgical people look 


] 
too. There's a good chance you can improve 
juality and cul production cost at the ieee 
time with tatlored-to-the-joh cold rolled striy 
trom American Steel and Wire. American Stee! 
and Wire Division, Rockefeller Bldg., Cleveland 


| Ohio. USS and American are y tered trademart 


American Steel and Wire 
Division of 
United States Steel 











Mercury Meteor 


Continued from page 94 

edur f ‘ ‘ ef brake 
lrun innealinyg sfter rough 
nach y. Th eliminates locked 
' ‘ ‘ promote roundne 
nder condi 

’ ny ba ty pe tee? 

vw yea employed, with a flex 
ple pli bet een the vear anc 
thie teering haft. Overall teerinyg 


yptional and is of the linkage 
! er type. Major improvement 
he ddition of ball joints on the 
f der end making fo. 
f ef] and Taster response 
\ ndicated earlier the Meteor 
hody inique in structural desigr 
ncorporates the torque-box under 
d onstruction pioneered on the 
! ! Continental. Backbone of 
e bod ! ts of heavy gage 
ee ar ection side rail rocker 
ine! bulkhead front end, and 


‘é.b 1 ] Powe! 


; 
eering 





QUALITY- 
CONTROLLED 
PALNUT 


FASTENERS 


® UNIFORM QUALITY 
PALNUT 1 


preci ion- produced in 


Low cost isteners ire 


huge volume 


inder trict quality control, on 
modern, high-production equipment 
Absolute dimension 


form xeombly 


uniformity of 


temper and a charac 
feristie 


PALNU' 
opm. high 


plu pecially designed 


tool issure 


embly and 


magnetized 
pe ‘ d i 


uirnite 


reduced reject 


® RELIABLE PERFORMANCE 


Rach lot of PALNUT Fasteners 1 
pertormance-te ted t ure predict 
ible torque and tensile performance 
Unfailin pring locking action kee p 


CONUS LOCK NUTS <3? 





Cirele 148 on Inquiry 


how 


oo 
\n 


Card 





part 


strictly 


YOUR 
QUALITY- 
CONTROL 
PROGRAM 


tight. Plating and finishin; 


meet specifications 


® DEPENDABLE DELIVERIES 


High-capacity production facilties 
huge stocks and systematic follow-up 
issure on-schedule deliveries from 
our home plant, plus shipments from 
our Detroit warehouse to meet emer 
gency need 


Write for detailed catalogs on many types 
of PALNUT Lock Nuts, Fasteners and Tools 
Describe application for free samples 


THE PALNUT COMPANY 


730 W 


9 


for more data 


60 Glen Road, Mountainside, N. J 


4iTE ARR FASTENER RPORATION 


District Office 
Eight Mile Rd. Detroit 20, Mich 


C 
2 





AUTOMOTIVE 


section rear body mem- 


welded together through 


rigid box 
bers, all 
the four 


members. In 


large box-shaped torque 
this 


torque 


construction the 


front pair of boxes are in- 
dependent of the floor pan so as to 
shock from the front 
pension. The rear torque boxes, on 


the other hand, are welded rigidly 


Sus- 


l solate 


» the underbody. 


Rigidity of the front end is 
achieved by heavy reinforcement 
yusset members tying the front 


torque boxes to the front end bulk- 
heads. 


The all-welded con 


body is of 


struction except for the No. 2 cross 
member and front fenders—which 
are bolted on. Body pillars are 
welded directly to side rails, but 
not to the floor pan, to give a more 


solid base for door mountings and 
body 
Corrosion resistance is imparted 


sides. 


by generous use of galvanized steel 
for all major structural underbody 
members and side rocker members. 
Zincilate primer is applied, in addi- 
tion, to inside areas where moisture 
may collect, and at weld joints. 
One of the details contributing 
to added safety is the new double- 


latch door lock which operates in 
conjunction with a_ striker plate 
containing a rubber - bushed pin. 


This centers the lock mechanism 
accurately, prevents doors from 
opening in the event of a collision 

© 


OMC Engines 


Continued from page 63 
be readily tailored to the specifi 
needs of original equipment manu 
facturers. Over 70 options are con- 
templated, some of which are: 

Options in valving include Stel- 
and 


lite exhaust valves and seats, 


rotators. 


of crankshaft 


Valve 


A number options 


will be available, including crank- 
shafts with extensions and crank- 
hafts with tapered or threaded 
ends. 


Options in starting include rope, 
rewind, kick, 
In addition, 
four options in fuel tanks, 


and electric. 

there will be avail 
able and 
three options in instrument panels. 


Other 


modifications of a more 


nature will be radio 
heating, 


112, please 


specialized 
hielding, ‘arburetor 
Turn to page 
196] 
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Photographs 


and crush tests performed continu Carefully selected prime raw material is slit, edged, 


ously on every order. Non-destructive = shaped and electric resistance welded on the most 


tests include 


eddy current and visual inspection to 


insure 100% dependability 


Selection of finest raw materials 


show flare, flattening 








Testing every step of the way 





Lyshe tion to rigid standards 







Assmne OOF 
dependabili iy fi OY 


OHIO WELDED 
PRESSURE TUBING 


You can be sure doubly sure of utmost tubing 




















dependability when you specify Ohio Welded Pressure 
Tubing — made by Ohio Seamless. First, Ohio works 
to accepted industry standards ASTM, ASME, and 


similar Federal and military specifications covering 



















welded pressure tubing. Second, Ohio Welded Pressure 
Tubing is produced under a continuous process of quality 
control not just a final test inspection to cull 


questionable material. 


ate netic 
water, mag versatile and modern equipment in Operation. At each 


and every step of the way Ohio Welded Pressure Tubing 
is under the scrutiny of Ohio’s master tubemakers... 


making control tests at frequent intervals . . . testing 




















Photomicrograph of polished and acid 
etched surface shows perfect micro 
ructure of normalized Ohio Welded 


Pressure Tubing 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company 
SHELBY 


Seamless and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging 


Representatives in principal cities. Check leading directories 
THOMAS’, MacRAE’S, CONOVER-MAST, SWEET’S, FRASER'’S. Amn 


Circle 149 on Inquiry Card for more data 


Weld area running 
5 now indistinguist 


s become, in every “Ohio Custom Made Welded Pressure Tubing.” 


random samples from each production order far beyond 












the limits of the usage involved 


For critical pressure piping applications for 
condensers, heat exchangers, boilers and superheaters 
in the range of sizes from 4 to 744" OD and wall 
thicknesses from .028 to .375’’— mark your prints 


There is no equivalent. 


OHIO 


















Ross variable-ratio steering, too! 













Ar 
or 
* rh) . . ° r 
@ Here’s a shop “mule” with no balky handling habits. ” 
Responsive variable-ratio steering keeps it “narrow and 
nimble”? for crowded aisles and tight corners. Whatever @ 
your steering needs may be—manual or power, constant T 
or variable ratio—Ross invites your inquiry. rT 
} 
. 
: 
ROSS GEAR & TOOL COMPANY, INC. 
Ross Division, Lafayette, Indiana « Gemmer Division, Detroit, Michigan 
. 
! 
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|X HYDRAULIC PUMPS, 





Answer: they’re system- 
oriented. In designing and 
building hydraulic com- 
ponents, Bendix applies 
thorough understanding of a 


complete system's requirements. 


MOTORS, SERVO VALVES, ACTUATORS 


WHATS So 








OIFFERENT 





ABOUT TH ESE under development. So — 


whether you need quality 





components or entire systems 
HYDRAULIC 





— bring your hydraulic require 


COMPONENT? ments to Bendix. TYPICAL 
COMPONENT ADVANTAGES: 


The result to the Bendix user is pumps, 
motors, actuators, and servo valves that match of sizes and types, feature light weight, simple 


ystem needs exactly—and dependably. 
Advanced hydraulic system designs for such bilities, extra reliability, and over-specification 
diverse applications as missiles, aircraft, industrial, performance. For further details, write: Sales Man 


Bendix Products Division 


Circle 151 





Bendix Hydraulic Pumps, ina wide range 


designs with fewer parts, high-temperature capa 


marine, and automotive are available, others are ager, Fluid Power Equipment, South Bend, Indiana 





on Inquiry Card for more data 














ROBOTROL 


“PUNCH CARD” SYSTEM 
WORKS LIKE THIS 


With this system a standard punch card is 
the job ticket. The metallurgical department 
punches it to set up treatment factors for desired 
result. When the work arrives at the furnace the 
operator merely puts the card in the Robotrol 
panel. He can’t treat the work without putting 
the card in. He can’t put it in wrong. He doesn’t 
have to read or set instruments, adjust dew 
points, time carburizing and diffusing periods, 
decide on type and timing of quench. The punch 
card controls these automatically. It can 
provide for a variety of operations and 
required cautionary procedures. As the 
work moves on and is completed 
the punch card provides a per- 
manent record of the exact 
treatment given it. 





y PERFECTED - 


1725 1750 conTROL 
TEMP. 


25 1750 quench 
1680 1675 \700 17 TEMP. 


5 DEWPOINT 
25 20 
sg 2. * DIFFUSION 


0 \0 wearTinG 


4 pirrusion 
29—(C«NG \2 TIME 


n 
v) 
Ww 
O 
O 
x 
o 
A 
‘Oo 
O 
4 


For the first time automatic quality control in heat treating 
System completely eliminates factor of furnace operator error 


Provides exact record of metallurgical treatment on every job 


LINDBERG ROBOTROL 


Guarantees you precise uniformity and quality in heat treating 


Introduced at the recent 


ASM Show 
Detroit, this new Lindberg Robotrol 


furnace operator to treat the work improperly. 

auto The punch card also provides an exact record 

matic quality control system has been in of the treatment given each job. You know 

development for more than five years. With exactly what happened. 

his punch card system pyrometers, timers, The Robotrol system is extremely flexible 
ind can be adapted to any kind of heat treat 

Ing cycle. kor 
pendent are set up and automatically con 
rolled. It is practically 


tmosphere control instruments and all the 
ictors on which metallurgical results are de- 


full information consult 
local Lindberg Field Representative 
impossible for the classified phone book 


your 


ee 


or write us direct. 


Cirele 152 on Inquiry Card for more 
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Try 


unning engines to death 


leads to “break-through” advances at Sealed Power 





Factory-fresh engines, gas and Meticulously thorough tests are 
diesel, work out their lives in but a part of a research program 
Sealed Power’s Research Center. of a scope unmatched in the indus- 
On dynamometers which take up try. They enable Sealed Power to 
to 600 h.p., engines run under full develop, independently, answers 
load day and night, tally up the to engine builders’ problems—and 
equivalent of hundreds of thou- supply rings and engine parts that 
sands of miles. add up to longer engine life and 
‘Torn down, miked, X-rayed and improved performance. 
analyzed by experts, they reveal Sealed Power’s engine-wise staff 
their strong points and weakness- and the facilities of its giant new 
es to Sealed Power engineers. And Research Center are at your dis- 
they point the way to components posal. Here, your problems are 
that take the toughest tasks in welcome. And the answers have a 
stride for more hours, more miles. way of turning up—fast. 
led FR 
Sea Wer PREFERRED PERFORMANCE 
PISTONS + PISTON RINGS + SLEEVES + SLEEVE ASSEMBLIES + PRECISION CASTINGS 
SEALING RING FOR l APP AT one 

EALED POWER RPORATION, MUSKEGON, MICHIGAN ° T. JOHN MICHIGAN . ROCHESTER, 
INDIANA s TRATFORD, ONTARIO. + DETROIT OFFICE, 17600 WEST 8 MILE ROAD—PHONE 357-414] 
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| NAT’S 
quick facts 


about 
4 Fasteners... 





Shining example...of big things 
in specials by National 


This is a large offset eyeboit, shown here 


really mean when we mention doing BIG 








big as life. We designed and made it to things in Specials, at National ... better 

‘ order for one of our customers. parts, large or small, at lower cost, by 

To begin with, it shows that we can cold heading and designing for profit. 
- and do make some sizable things in the We do it right along, and we can very 
i way of cold headed Special Products. likely do it for you, too. Want to find 
a But there’s more here than seems to out? Just drop a note to Special Products 
oO meet the eye. Service, at our address*. And if you Just 
Ss When our customer brought us this happen to have a Special problem, tell 
d eyebolt, he had been having it made as us all about it—and let us help. 
it a forged eye welded to a machined bolt, 
d with a cut thread. 

We gave it some thought, then made 
ff it... with a difference. We cold formed ‘It will bring you 
Ww ag 
it in one piece, and rolled the thread... this illustrated booklet 
i turning out a stronger, more practical, “Bring your Special 
a and more efficient part, and lopping off Problems to National’, 

costs all along the line. 16 pages about Specials 

And there's the real point... what we as National sees them. 
a The National Screw & Mfg. Company * Cleveland 4, Ohio 
California Division, The National Screw & Mfg. Company © 3423 South Garfield Avenue, Los Angeles 22, California 
~ 
v 
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DRAW 


New Youngstown rolling and 
annealing capacity means 
ready availability of higher 

quality sheet steel 


cd eRe ne ee IE 


New sheet steel from Youngstown thrives in an 
atmosphere all its own. In 50 new stack annealing 
furnaces, Youngstown sheet takes on the exact 
grain structure and degree of plasticity you need 
for forming. You get the precise working charac 
teristics required for mild or deep drawing quality 


Quality control in annealing is only a part of 
Youngstown's sheet story. A modernized 79” hot 
strip mill with electronic testing devices and auto 
matic gauge control equipment assures you of 
more uniform quality steel sheet. This giant mill 
rolls huge 38,000 pound coils, delivers fewer welds, 
reduces your coil ‘‘down time Prior to anneal 
ing, cold tandem mills reduce thickness to strict 
tolerances and give the sheet its exacting finish 


Order new Youngstown sheet in widths from 24 
to 72”. Use it in mild and deep draws. Work with 
it. You'll find it delivers all the qualities you need 
Specify Youngstown sheet from 28 Youngstown 
District Offices or from your nearby Steel Service 
Center. Specify Youngstown's new annealing 
process. Specify softness. Or tempered hard 
ness. You can depend on getting precisely what 
you want, when you choose Youngstown sheet 


® [ o. | 


Youngstown = growing force in steel 


—— 
by . The Youngstown Sheet and Tube Company, Youngstown, Ohio 


Stew 


+ 











Quality metal products deserve “the finishing touch” of Mahon 









another example: Tappan’s new dishwasher and famous ‘400 RANGE 
SERIES’ of appliances now finished in unique COMBINATION system 










































for any juct f hing, “Mahon designs equipment but engineers results’. The recently installed Mahon finishing system for 
+f fully attests to the statement. Here equipment designed to improve quality, provide painting versatility, expand capacity, > 
it torie ash f t t Mahor working with Tappan plant engineers, supplied the answer—an 
te j fu } 5 ysterm to do washing, phosphatizing, dip painting, Spray painting, plasticol coating and oven baking of about 
) different ts. f ie t saves 4000 sq. ft. of production area as it has now been relocated on the plant roof. Results? j 
A ve atile, efficient syste that met all requirements and is now saving Tappan $60,000 a year. Can you afford not to call in 
Mat / eta eaning and industrial finishing problems? 
i 4 
” - 
' 
' 
‘4 #- Si 
metal preparation, cleaning and phosphatiz 
ing 1s done in a seven stage Mahon automatic-cycle unit 
‘a 
yy 
= Wren eetersperrg germ x yjmere toe 
2 re. te Se RQ “ES 
ET 4 
dip coating of spray painting in same unit—dip ne 
tank 1S on tracks and automatically positioned 
' 
It 
ei 
lasticol coating 1: by high pressure spray 
MAHON INDUSTRIAL EQUIPMENT P oa 
an in Mahon water-wash booths with reclamation pans 
e | plet } f ysten e Veta 
) ] te Pick f t 
eo! } vy 1? 
ite . } f . 
, ' ' 
MAHON PLANT SERVICES 
Te weldments. mac ; 
anc e ' fabrica 
' ' e | f ty 
{ { we [ rated 
integrated system |: sei! housed on plant 
WRITE FOR MAHON CATALOG A661 roof—made change-over easy, saved space Al 
A WEET P.E. FILE 
r 


THE R. C. MAHON COMPANY YOUR BIGGEST VALUE IS IN MAHON’S PLANNING AND ENGINEERING EXPERIENCE ' 
DETROIT 34, MICHIGAN t 


VAN 


110 





fA i AN De t. Michigan and 
N N N ’ Det t New York 
Ww ge NJ eattlie Wash 
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TOUSEY 


Tousey produces a wide range of Air Dry Casting Sealers 
with excellent resistance to alkali and oil that offer many 


advantages to manufacturers of Automotive Equipment. 





Here is a slow-curing top quality 
sealer that will withstand a minimum of 12 months 
exterior exposure. It has a non-volatile 
content of 65% and it offers the best 
: : mileage at the proper film thickness 





of any Tousey sealer. It is 
truly a superlative product 


| 
I 
| The vapors in this sealer will (our most popular seller) 
The non-volatile content is 48%, 
the flash point is above 60°F. It will 


give twice the mileage of the Lacquer type 


dip not flash. There is no solvent storage 
problem, it reduces with tap water. 


lt resists most Hypoid Gear Lubricant. 


, mparable film thickness 
Insurance companies and workers at comparable 2 


alike show preference for this resulting in a reduced finishing cost per 


non-inflammable sealer. ton of castings. It reduces with 


Aromatic solvents. Will withstand a 
minimum of 12 months exterior exposure. 





spray 
pans 
Our fastest drying 
Casting Sealer with a 20% 
non-volatile content. Will withstand 
a minimum of 6 months 
exterior exposure. 
lant 


All of the above sealers can be forced dried 
r baked with no reduction in resistance 
ICE roperties. A brief request on your 
tterhead will bring further information. 





Chicago Division 
. 520 West 25th Street, Chicago, Illinois 
W Qvuaa-c es [ vision 
TOUSEY VARNISH COMPANY 2500 &th Avenue, East Moline, Iilinois 
6 1 rOMOTIVE INDUSTRIES. November 15. 196] Circle 157 on Inquiry Card for more data 
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Continued from page 100 transportation, railroad and marine 
quipment 

threaded ex! t nd pe I} ! it ich portable and 
| ! fl t onal equipment a compres 
! pun mot yenerator set 

Industry Application: vtobl eldes veeper mal 

fhe OMC | laa lusts ehicle ind trucks, ce 
D) f Outboard Marine Corp. at ment mixers, log splitter powe! 
t pat road marth lor its new ‘ conveyor yrain elevator 

ne of he d ener rpose rn tractors, oil field derricks and 
- od lusts rine It 1) truck and railroad refrigera 
t} ‘ f tin t equipment, and small military 
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STE FD, 


One 


master key 


opens all 


4 
/ 


& these doors! 


—™ 
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High Qu y div ficet 


oe 


| 


ww ° 


For Industry's Aluminum Casting Needs!... 


After 40 years of leadership in the field of quality permanent mold 


aluminum castings, we're better able to serve the needs of industry; 


aircraft, appliance, a itomotive, building, electrical eq lipment, 


to mention Just a few 


it St. Charles, Missouri and Carmi, Illinoi 
, Grapho Products, Incorporated a 
and Rich Manufacturing ¢ 

t 


ified enough to 


Our plant 


mur recent acqu itior 


Lawrence, Indiana ‘orporation at Battle Creek, 


Michigan, make us decentralized and dive) erve you 


efficiently and economically anywhere in the natior 

These cat ' pro de6 10.000 square feet of n ny fac ilities, 

‘ ipable of turning out 110,000,000 pound if high quality permanent 
mold aluminum castings every yea 

In addition to our volume production and long experience, we will give you 
complete engineering services and the fine t quality control. 


WRITE US TODAY 
FOR COMPLETE INFORMATION 


STE RLIN G ALUMINUM PRODUCTS INC. 


"? ff ST. CHARLES, MISSOURI 
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The first 
is in the two 


major use of these 
and three-wh«e 
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vehicles manufactured by 


Marine Corp.’s subsidiary, Cu 


the country’s leadi: 


man Motor 
producer of small sport and uti 
vehicles. 

Che Cushman line includ | 
nd Super Eagle scoote Mit 
IY deliver vehic le 
personne] and equipment delive 
vehicles for industrial and comn 
cial applications; Golfster xg 


course vehicles and Trai Te 


sportsmen and conservation! 


niche 





ing the me 


Cushman | i se 


engines in a number of ne\ 


now coming off the line Lhe 


models include a new G 
izing the 18-hp engine; a me 
scooter, util 


\ Mail e) 


the 18-hp engine; and veral ! 


vel Eagle 


engine; a ne\ 


Trucksters, utilizing both 9-hp 
l%-hp engines. Some of these ¢ 


rent applications, as well as ft 


; 
potential applications, are 
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More OEMS than ever before 













» | are swinging to FORD POWER 
...because 

! oo a i 

” FORD : FORD 


INDUSTRIAL 
Sicily = 
SERVICE 
IS 
AVAILABLE 


he INDUSTRIAL 
: ENGINES : 
i ARE COMPACT 
| OHV | 
. DESIGN 















; oO , EVERYWHERE 
“ FORD 
INDUSTRIAL 
a ENGINES 






DELIVER 


MORE 
HORSEPOWER 








1 
These are just a few of the many reasons original of fuel! And overhead valves permit faster, easier servic 
equipment manufacturers from coast to coast are ing. Costly downtime is further pared for your custom 
» specifying Ford Industrial Engines. ers by the immediate availability of parts and service 
Only Ford offers a full line of modern, overhead All the more commonly purchased replacement parts 
valve-design engines. They’re compact and modern, are stocked by your nearest Ford Dealer 
delivering more horsepower per pound of engine weight Ford Industrial Engines range from 134 to 534 
than ever before possible. For OEM design engineers cubic inches, including modern diesels. Most engines 
is means greater freedom of equipment design plus are available as foot- or skid-mounted power units 


For dependable power that can be 
easily matched to your original equip 
ment requirements specify Ford 
Industrial Engines' 


important weight savings! 
For true economy, Ford’s short 
troke design can’t be matched 
minimizes friction and delivers 


ore usable power from every drop INDUSTRIAL ENGINES 


AND POWER UNITS 


YOUR JOB IS WELL-POWERED WHEN IT'S FORD-POWERED! 











'NDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 598, DEARBORN, MICH. 
+ FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
+ FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 





West of Rockies write to: 
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NEW 


o)} | Se) —7.\ & 
~Taloiial-t-lalale| 


rer-tt-hlele| 
Comme 10] S 


Gives you all essential data, including clo 


of standard oil se 


molded and split seals—for specification to 


Covers general characteristics 


rubber oil seal compounds, with service 


} structure metal-enca 


of 


FREE TO SEALING SPECIFIERS 





e-up details 


ed, one-piece 


your needs, 


various ynthetic 


ratings Makes 


specific recommendations for design adaptability in re- 


lation to pressure, temperature, 


shaft 


peed. Includes 


complete listing with size and specification data on all 


Btandard-type Victor quality oil se 


als 


Write for Catalog 306 on your letterhead. No obligation, 


® VICTOR MFG. & GASKET CO. 


P. O. Box 1333, Chicago 90, Ili 


Canadian Plant 


St. Thomas, 


Ont. 


GASKETS * PACKINGS * OIL SEALS * MECHANICAL SEALS 


Circle 184 on Inquiry Card for more data 
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Deere Engine 


Continued from page 6x 


Natco two-way horizontal boring 
machine. These bores are held to a 
0.0005 in. tolerance, plus or minus 
In order to have certain other holes 
n precise relationship to the crank 
bores and camshaft bores, they are 
bored or reamed in the same ma 
chine setup, and with carbide sin 
gle-point tools or carbide reamers 
Bushings in the fixture holding the 
block insure accuracy. These are 
the governor hole, dowel holes for 
front covers and oil sea] plates. The 
crank and cam bores are cut with 
tools that pass through slotted 
bushings, the bushings supporting 
the tool bar in cutting position. 

Two Moline cylinder-boring ma- 
chines successively rough bore and 
finish bore the cylinder liner pilot 
hole in which the lower end of the 
cylinder liner seats itself. This is 
a straight bore throughout its low- 
er length, with two step diameter 
near the top to provide for the rub 
ber sealing ring on the liner. A 
two-way Simplex boring machine 
rough bores the distributor hole 
and the oil pump hole, first fron 
the top, then from the bottom, bot! 
on an angle. Another two-way Sim 
plex finish bores both of the above 
holes, using a supporting bar in the 
camshaft bushings. This is the first 
operation in which the locating 
dowel holes are not used 


Bearing caps are then removed 


and the lock slots are cut in the 


bearing seats and caps on a Cinein 
nati milling machine. Using a Car! 
ton radial drill, with the block 
mounted in a trunnion fixture, 

number of uncommon holes that 
vary in location with the engine 


model are drilled, trunnioning the 
casting about its long axis. The 
block is washed, blown out, inspect 
ed, and given a water test with a 
dummy deck plate and line: 
clamped in place to seal the piece 
Next, using a Deere-made machine, 
the block is placed in a fixture in 
which it is located from the cylin 
der pilot holes, and the original lo 


cating dowel holes are re-reamed 


that these dowels, which locate the 


deck plate on the block, are nov 
fixed in alinement with the cylinde 
pilot hole as a reference. The block 
is given a final inspection, and 


Turn te page 124. plea é 
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when you design-in C/R Sirvon* Piston Rings 


Here's how well they're 


working now — for others: 


Case 1 —JIn air: Two split Sirvon ring 
1 one groove were used in a small port 


hle compressor under these condition 


peed 1725 


p.s.1., Output air 


After discontinuance of test 


rpm, stroke .352 pressure 
temperature 100 I 
No lubricant 

at 2000 heurs, the rings were still in 
xcellent condition, functioning perfectly 


1 " 1 


Other applications require only a single 
ng 

Case 2—JIn oil: A Jeading farm equi 
ent manufacturer has tested and ap 
sroved C/R Sirvon solid rings for 

hydraulic plication at pressures up to 
000 p.s.i., and shock pressures to 2500 


»S.1. in fluid equivale to S.A.E. #10 
il. (Rings have been applied in spe 


under pre up to S000 p 





Consider these advantages 
Right now Sirvon ring re permitting 


INpustrRiES, .Vovember 15 


1. Sirvon rings can run t 


might contaminate the s 


2. Friction loss great 


ow coefficient of the 


3. Low fric t or S ryvor 
crease Service fe 
coring 

4. Piston de 

5. Ring installatic 


costs |e 


6. Leakage reduced 
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Why C/R Sirvon Piston Rings? 


B i ( io Raw 


iCANOW pe ¢ icrint 


1961 


COMPRESS AIR 
COMPRESS COSTS 


one 
0 


ry where oil now 


and is producing dependable rings 
large quantities for major users. C/R 
Sirvon engineers will welcome the oppor 


tunity to work with you 


Free sample: Tel! us the size ring you 


y 
nder vould like to see. We'll send you a free 
imple Sirvon ring in that range. No obli 
‘ ition, of co s¢ 
y 
emt 
ae | 
| 
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CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1205 Elston Avenue . Chicago 22, Iilinots 


Offices in principal cities 


l anada af whide F t anada Ltd 
Brant? ( ) 
nal e 
Hal Export Sales: ‘ at 3 
- at Neck, New York 
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SMOOTH, LONG-WEARING STEERING LINKAGE MADE WITH ZYTEL® NYLON 


RESINS 
Shown above are two types of joints used in a typical steering linkage— swivel types at left, 
ball-and-socket type at right. In each type, the layer next to the steel stud is molded of 
Du Pont ZYTEL nylon resin. The tough ball seats molded of ZYTEL function as smooth, 
abrasion-resistant bearings—and, in addition, put a high polish on the steel ball with con- 
tinued use. The resultis a smoothly operating, long-wearing joint. Rugged bushings molded 
of Du Pont ZYTEL take advantage of the high wear and abrasion resistance of this ver- 
satile engineering material, as well as its natural lubricity and freedom from corrosion. 


Bushings and ball seats are economically injection-molded at high speed by Nyloncraft, inc., South Bend, ind., and by 
St. Clair Plastics, Marine City, Mich., for Thompson Products Michigan Div., Thompson Ramo Wooldridge, inc., Detroit, Mich. 


AVTOMOTIVE J NDUSTRIES 





LOW NOISE...LONG LIFE BUILT IN WITH PARTS OF ZYTEL 


Among the many functional advantages provided by the use of Du Pont 
ZYTEL nylon in automobile components are a low noise level and ex 
ceptional durability. The two illustrations below are cases in point 
Why not investigate the advantages of cost and performance that 
Du Pont ZYTEL nylon resins make possible in a wide variety of auto 
motiveapplications? Formore information, simply mail the coupon below 


STRONG GEARS for power-window lift mect OPERATING ROD supports and bearings for 
nism are molded of ZYTEL. Res nce, higt tailgate ch mechanism of Valiant and 
ct str th (impact torque $00 ? Lancer station wagor sre made of Du f 

to ¢ ent ZYT 


msur 


e lat 
El 
e« 


thout lubrica 
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ZYTEL 
ALATHON 
LUCITE 
DELRIN 


ALATHON LUCITE DELRIN 




























REPUBLIC 
7 PH STAINLESS 


REPUBLIC A-286 


in addition to excellent corrosion resistance, 
this precipitation hardenable grade 
designed to afford elevated temperature 
creep and stress rupture strength to over 
1200 F. Beceuse it is used on critical app 
cations, majority of tonnage produced 
processed from ingots that hove bee 
vacuum melted by Republic's consumable 
electrode process. Typical applicatior 
jet engine and gas turbine components 


such as wheels, blades, frames, housir 





afterburners, tail cone parts, and fasteners 


: 


tance, 
ade is 
roture 
> over 
appr- 
ced is 
bee 
mable 
ations 
onents 
sings, 


leners 


BECAUSE THEY OFFER GREATER 
VERSATILITY, precipitation harden- 
able stainless stecls broaden the already 
wide field of stainless steel applicability. 
Better properties at elevated tempera- 
tures are coupled with the formability 


and corrosion resistance of other stain- 


less grades. Republic PH Stainless Steels 


are available in the standard mill prod- 


ucts. Mail coupon for data. 


cD) 


REPUBLIC STEEL 


Cleveland 1, Ohio 
REPUBLIC HAS THE FEEL FOR MODERN STEEL 


Circle 162 on Inquiry Card for more data 


REPUBLIC 17-7 PH" and PH 15-7 Mo” 


These steels possess the cold formability of austenitic 
stainless grades ... the hardenability of martensitic 
grades. High strength levels and good creep re 
sistance are maintained at temperatures to over 
700 F. and 900 F. respectively. Typical applica 
tions: aircraft and advanced missile structural parts, 
bellows, hose clamps, leaf springs and spring clips 


pressure tanks, surgical instruments, antennae 


REPUBLIC 17-4 PH’ 


Simple heat treatment after fabrication develops 
high strength levels without excessive distortion or 
scaling. Unlike most martensitic chromium types 
Republic 17-4 PH" is welded without preheating or 
post annealing, thus resulting in lower fabricating 
costs. Typical applications: bearings, bolts, shafts 
Gircraft fittings, gears, splines, mandrels, pins, seats 


and valves 


ww 


REPUBLIC STEEL CORPORATION 
DEPT. Al-2043-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information or 


) Republi l PH and PH 1° Mo 
() Republic 17-4 PH (J Republic A-286 


Name J ithe 














MACHINERY NEWS | i at the 12th Annual Ms 


/ niinued fron page 2 thie An y Ir titute of Ele t) 


Al }/* ait 
f ! ! t nd enable t! \mong these were a variety of 
pe f f et up nd zero hi tat lV} ontrol devices, compri 
os ; = f the table vorking res ! ilay reyulator, and 
a ed - rectifier- equipped 
| e-speed motor drive 


New Control Components ERAS a 
Viewed at AIEE Meetin iber product devslegueeats die- 


e meeting included two 
Latest ¢ rye —, hine ¢ | ! 00) pace aviny 
“s j , gt new pushbutton line, liq- 


*for all engine applications 


Improvements in tappet design, materials, 


TAPPETS 


| 
ind manufacturing methods are under con- 
tinual tudy it oll 1 Product for one 
reason—helter tappets are our only concert 


We welcome the opportunity to put our engi- 


neering and test facilities at your di posal. 


“tappets are our business” 


JOHNSON (/) PRODUCTS 


MUSKEGON, MICHIGAN 


nau rv Conference of 


AI TOMOTIVE 









uid - cooled electric motors, a 1 


memory latch design for cont 





circuit relays, an improved ove 


load relay, and a _ built-in mot 


Also programmed were paper 


ontact and contact mate) 
ervo-mechanisms, use of num 
cally-controlled machines, and ¢ 
trical machining 

In addition to the tecnnical f 
sions, the three-day agenda includ: 


plant tours of Ingersoll Milling M 
chine Co., Barber-Colman Co., F 
strom, Carlson & Co., Mattison M 
chine Work , an the Machine 7 

Div. of Sundstrand Corp., as 

as of the Micro-Switch Div. of M 
neapolis-Honeywell Regulator ( 

and Fairbanks, Morse & Co. 


The conference, held last mont 
in Rockford, Ill., had an attendan 
of nearly 500 enginee) from th 
machine tool, automotive, electri: 


and associated industries. 


. . 
Engine Designs 
( ontinued from paqe <7. 
erated in relation te nder he 


temperature. At a predetermin 


enyvine operating temperatu ‘ 
intake hutter open lt 
fresh air to the unit 
Retarders for highway vehicle 


reviewed in a paper by E. C. Mat 


ol International Hat ester Co ! 
cluded (1) hydraulic retarders tf 
the driveline, (2) fluid cooled 

brakes, >) electric retarde al 


1) engine exhaust brake \oeore 
ng to Mi Maki, the obvious at 
paramount reasons for using al 
tarder are, of course, those pertat 
ing to safety The  foundat 
brakes in use today, whether the 
ire “S” cam, wedge, or hydra 
are limited in their horsepower a! 
sorption Capacity by thelr 
to dissipate heat. 

Excessive heat buildup in 


+ ‘ 


brakes can lead to a substan 
complete loss in braking abilit 
through lining destruction, d 
expansion, or even drum breakag 
This heat and temperature build 
vill occur whether the brakes are 
“stabbed” intermittently or exert 


a constant drag 
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NATIONAL BUD’ OIL SEALS 


OVER 3,500 DIFFERENT SIZES IN PRODUCTION 


BUD (Bonded Universal Design) Oil Seals 
field-proved in over 20 million cars, trucks and buses. 
Economical, ready when you need them. 




















National has complete tooling to provide you with a broad 
range of dependable BUD® seals covering virtually 100 
shaft sizes for standard applications. 


In National BUD seals, the lip is permanently bonded to 
the metal casing. This means less rubber needed, less 
frictional heat at contact points, longer life, less space 
required in applications. Bonded design eliminates in- 
ternal leakage, and BUD seals are phosphate coated to 
avoid rust. With these features plus superior concen- 
tricity and rugged, simple design, BUD seals have proved 
outstanding in many millions of hours of widely varied 
field usage. 





Available with single or dual lips; in single case design 
for standard precision shaft sealing, or double case de- 
sign for heavy duty use of severe press fit. Sealing mate- 
rials are available for temperatures from —80°F to + 400° 
F, to operate in most oils or industrial fluids. 


National 470,000 


The bonded design was pioneered at National Seal— 
industry’s oil seal headquarters for 40 years. If yours is a 
standard application, your National Seal field engineer 
has the proper BUD seal for prompt delivery; if yours is 
a special design his experience can help you cut sealing 
costs. He’s listed in the Yellow Pages, under ‘Oil Seals.” 


Now National catalog lists BUD seals 





Write for your copy today 


National 450,000 National 480,000 





NATIONAL SEAL a 
Division, Federal-Mogul-Bower Bearings, Inc. » | 


General Offices: Redwood City, California 


*BUD (Bonde ver Design) Plants: Van Wert, Ohio; Downey and Redwood City, California 
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increases with density, but 


trength decreases 


Continued from page T7 

Although most all of this film is 
pound than ar other material made from conventional or low 
ever premium priced medium density polyethylene, linear poly- 
densit film vhen yield is con ethylene sheeting looks promising 

dered, are roughly 25 per cent for some industrial markets 
‘ expen e than their closest Biggest boost to linear polyeth- 
! ) trength 1) clarity viene and copolymers is the mush- 
) nique permeability chara rooming demand for blow molded 
Leristse b) ¥ sand (¢) dura products. One source estimates that 
bilit blow molding will take 115 million 
Densitie mewnat ! e O50 by thi ear Biggest ise, far and 





Faceplates from 12° 
to 84° in diometer 


Up to 50% savings in time and manpower 


Ievery angle, diameter, line, critical surface on 7 V-block planes 1S 
completely checked without disturbing the initial set up. Previously 
a two-man operation now, with motor-powered, push-button 
tilting and rotation offered by the ROTAB precision positioning 
table, one man quickly, accurately runs the entire inspection in 
ihout half the time. This is how ROTAB ts paying off for a major 
diesel engine manufacturer ROTAB will pay off for you, too 
Write for details 


eld the clearest film Stiffness 
POLYETHYLENE | yf erngrory 


ar 
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6771 E. McNICHOLS ROAD e@ DETROIT 12, MICHIGAN 
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vay, is for bottles, containers 


and carriers, but, automakers are 
already moving to blow molded 
heater ducts, vents and shrouds 
Hardness, heat resistance, lov 
permeability and resistance to me 
hanical abuse of high densit 
resins overshadow reduced flex 
bility. 

Thermoforming, sometimes re 
ferred to as vacuum forming, is 
another process that has suggested 
tself to the automakers as 
method of reducing relatively higt 
mold costs and long delivery time 
of injection molding. The poten 
al for this technique looks pa) 
ticularly bright in view of the ir 
dustry’s annual design changes 

Extruded sheet stock is heated 


above its softening point and 
formed against a mold surface by 
means of a vacuum or slight posi 
tive pressure 

Spare wheel covers for Falcon 


station wagons are thermoformed 
of high density polyethylene. Log- 


ical extensions would include pan- 


els, headliners, wheel disks, hous 
ings, etc. 

Polyethylene foam (Ethofoam 
Dow Chemical), used as a gasket 
material, has increased from a 
half dozen applications on Chrys- 
ler Corp. cars in 1960 to more than 
30 in the ’61 models. Its use as a 
body gasket seal rests on its resist 
tance to moisture, ozone and hy- 
drocarbons. Low friction, rigidity 
und compressibility have made it 
attractive on the production line. 
Because of its low density, it can 
be compressed, under high bolt 
torque, to 1/30 of its original 
thickness. Irregularities of sur- 
faces, such as between assemblies 
and the firewall, are filled and 
sealed. It is clean to handle since 
mastic body sealers on fixed glass 
weatherstripping are eliminated. 

On the 1961 Plymouth Valiant, 
polyethvlene foam gaskets can be 
found on the rear quarter window 
seal, windshield wiper pivot seal, 
tailgate trim panel water seal, and 
fuel - filler - tube - to - quarter- 


panel seal. * 


Douglas Contract 
The Navy has announced the 
award of a $77 million contract to 
Douglas Aircraft Co. for additional 
production of A4D-5 Skyhawk at- 
tack aircraft 
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Now—A Spicer 12-Speed Trans- 


(SYNCHRONIZED OR UNSYNCHRONIZED) 


mission to Fit Your Requirements 


As another step in Dana’s continued program designed 
to keep pace with the varying requirements of the 
trucking industry, the availability of the 8125-U offers 
manufacturers of heavy-duty highway vehicles an 
option of synchronized or unsynchronized units in a 
multi-speed transmission. No other comparable trans- 
mission in the heavy-duty field offers this choice. 
Because it provides sufficient low gear reduction 
10.45 to 1), plus progressive, non-overlapping, close 
steps to handle varying road and load conditions, the 
use of supplemental gearing with the 8125-U is not 
required. The 12 evenly-spaced forward ratios promote 
efficient engine performance at all speeds. For ex- 
ample, the average R.P.M. spread between all gears, 
1 through 12, is 455 R.P.M. 
With the exception of the hand shift synchronizers, 
which are eliminated, Model 8125-U retains all the 
design and operating features of the Spicer fully- 
synchronized 12-speed box, Model 8125. Splitter and 


‘ range shift synchronizers which are air operated have 


been retained. 

An added feature to the Model 8125-U is the provision 
for a clutch brake. This brake facilitates shifting into 
first and reverse without severe gear clash by slowing 
down or stopping rotation of the transmission main 
drive gear and internal gears. 


GENERAL SPECIFICATIONS: 


8125 8125-U 
ALUMINUM ALUMINUM 
WEIGHT (LESS CLUTCH) 600 LBS. 600 LBS. 
CLUTCH HOUSING—S.A.E. No. |1—2 1—2 
OlL CAPACITY (S.A.E. 50) 28 PTS. 28 PTS. 
P.T.O. STANDARD OPENINGS R/L 6-BOLT R/L 6-BOLT 
SHIFT CONTROL O.H./REM O.H./REM 
OVERALL LENGTH 31.00” 31.375” 
SPICER CLUTCH 15.5” 2-PLT. 140 LBS. 140 LBS. 
14” 2-PLT. 96 LBS. 96 LBS. 
AVAILABLE RATIOS Model 8125 & 8125-U 
FORWARD REVERSE 
Ist —10.45 to 1 7th—2.55 to 1 Ist —10.45 to 1 
2nd— 8.38 to 1 8th—2.05 to 1 2nd— 8.38 to 1 
3rd— 6.52 to 1 9th— 1.59 to I 3rd— 6.52 to 1 
4th — 5.23 to 1 10th—1.28 to 1 4th — 5.23 to 1 
5th — 4.09 to 1 11th—1.00 to 1 5th — 4.09 to 1 
6th — 3.28 to I 12th— .80 to 1 6th — 3.28 to | 





<= DANA 


CORPORATION 
Toledo 1, Ohio 





As with the synchronized version, the 
600-pound Model 8125-U, with stand- 
ard all-aluminum case, is lighter and 


approximately 12 inches shorter than 
any multiple-speed transmission of 
comparable capacity on the market. 


SPECIFY 
SPICER! 


SERVING TRANSPORTATION § [Transmissions « Auxiliaries @ 

niversal Joints e Clutches e Propeller Shafts e Retarders e Power 
Take Offs e Torque Converters e Axies e Powr-Lok Differentials 
e Gear Boxes @ Forgings e Stampings @ Frames @ Railway Drives 


Spicer products available in Canada through Hayes Steel Products, Ltd., Merritton, Ontario 
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FAI OR oral PEST) 
-) 

YEAR PERFORMANCE to match the ever-increasing 

J power and speed of modern machines is a Fairfield 
specialty. This is possible because Fairfield has long held 
a position of leadership in utilizing the most advanced 
methods, equipment, and techniques for producing better 
gears EFFICIENTLY, ECONOMICALLY. By keeping 
apace with modern engineering trends, Fairfield renders 
an invaluable service to many of the nation’s leading 
machinery builders 

If you have a gear problem, check with Fairfield. Our 
engineers are well-qualified to give you expert recommen- 
dations. LARGE or SMALL, your requirements will receive 
prompt attention. CALL OR WRITE 


SPUR GEARS § Straight, helical, and ZEROL— Sizes from l6pitch, 12" dia 
interna Sizes from 16 pitch, 1'/% to 1% pitch, 21” dia 
dia, to 1'/2 pitch, 48" dia 
WORMS AND WORM GEARS— Worms 
HERRINGBONE Fellows Type). Sizes to 7” dia. Worm gears to 36” dia 
from 1'/2 to 34 

SPLINED SHAFTS Lengths to 72” 
SPIRAL BEVEL Sizes from 16 pitct 
1'4”" dia, to 1% pitch, 28” dia DIFFERENTIALS 3,000 to 750,000 


STRAIGHT BEVEL— Sizes from 16 pitct nch pounds capacity 


' fia., to 1’ pitch, 28" dia GROUND TOOTH SPUR, HELICAL, 
HYPOID—Sizes from 12” to 28” dia AND SPIRAL BEVEL GEARS 
Note A »f the sizes above are app aimate 


FAIRFIELD 


FAI 
MANUFACTURING CO., INC. © AFIELD 


2303 S. Concord Rd Lafayette, Indiana 
TELEPHONE: SHerwood 2.7353 


Ask for interesting 


, illustrated bulletin 





RS © HEAVY JTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
G MACHINE * ROAD GRADERS © BUSES © STREET SWEEPERS + INDUSTRIAL LIFT TRUCKS 
Circle 16 mm Inquiry Card for more data 

















Deere Engine 


Continued trom page 114 


ready for the deck plate assembly. 

Deck plates are sheared to length 
on a Niagara shear, and pierced 
and trimmed on a Steelweld pres 
brake, using a two-station die. Thi 
creates all the holes except the cy! 
inder liner holes, and includes two 
dowel locating holes. The plates are 
flattened in an HPM 500-ton hy 
draulic press, and washed. A Le 
land-Gifford two-spindle drilling 
machine core drills, reams, and 
countersinks the two dowel holes as 
location holes. An Ingersoll 6-spin- 
dle trepanning machine trepans all 
cylinder holes on 4- or 6-cylinder 
deck plates. The plates are stress 
relieved by passing them through 
the same Drever furnace in which 
they are later brazed. 

A Gardner double-end disk grind- 
er removes 1/32 in. of stock from 
the top and bottom of the plates, 
and a finish grind on a Mattison 
surface grinder, using a magnetk 
chuck, one pass on each side, com- 
pletes the surface. The plates then 
go back to the Leland-Gifford drill, 
where the dowel holes are re- 
reamed and countersunk on both 
sides. They return to the Ingersoll 
trepanning machine, where the un- 
lerside of the liner bores are semi- 
finish counterbored. A Heald Bor- 
matic, three-spindle machine finish 
bores, finish counterbores, and 
hamfers the underside of the cy! 
inder holes, three at a time, and a 
hydraulic cross-slide advances to 
bring the remaining holes into ma- 
chine position. The plates are in- 
spected, degreased, and sent to the 
brazing furnace. 

Cylinder sleeves, or liners, are 
turned down, chamfered, and faced 
at both ends on two Sundstrand 
Auto, lathes. In order to obtain a 
good bond between the cast iron 
iner and the steel, the liner is 
ziven a Kolene salt bath treatment 
which the graphite is first re- 
noved in an oxidizing bath, and the 


I 


iron oxide is reduced in a reducing 
bath. The liners are then ready for 
brazing. 

In preparation for brazing, the 


cylinder liners are slipped, one at 


i time, over an expanding mandrel 
if the fluxing fixture, which is sus- 
pended at an angle above a heated 
lux pot. A precut and preformed 
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THE MOST ECONOMICAL WAY FROM OFFICE 
TO AIRPORT IS THROUGH STROMBERG 


tromberg™ carburetors’ built-in economy is 
just the ticket for ‘‘on-the-go’’ businessmen. 
n both stop-and-start and highway driving, 
Stromberg delivers the kind of gas-saving 
performance these car owners look for. 

This economy was proved in the 1961 Pure 
Ol trials at Daytona Beach, where Stromberg 
carburetors helped Studebaker Larks finish 


first and second in the 17-car Class IV race. 


Circle 168 on Inquiry Card for more data 


Stromberg is a product of more than 40 
years’ Bendix experience in fuel system 
designs. It can help boost your engine’s 
economy and dependability. Eclipse Machine 


Division, Elmira, New York. 


E 42nd St, New York 


Bendix-Eimira 











| 








ONE OF THE 
ONE DOZEN REASONS WHY 


run rings around the rest 





WIDE GRIP RANGE 


Wide grip range lets you use just one rivet length for 
thick or thin work sections. For example, a No. 610 
POP” Rivet has a grip range of nearly 5/8” and can 
be used for work from .020” to .625” in thickness! 
This simplifies your fastener specification problems 
and greatly reduces your inventories. Ordering 
greater volume per size, you'll secure the lowest pos 
sible rivet price. You'll eliminate a source of operator 
error, because ‘“‘POP"’ Rivets don't depend on close 
matching of rivet length to work thickness for high 
fastening quality. And this same non-critical length 
factor also makes ‘‘POP’’ the ideal fastening for thin 
materials; even .020” soft aluminum can be fastened 
securely without stripping! 


if you want to improve the quality, appearance and 
sales appeal of your products .. . and cut fastening 
costs at the same time . . . be sure to investigate all 
of the reasons why “POP” Rivets run rings around the 
rest! Write today for~complete information ... and 
for the name of your local ‘‘POP’’ Rivet Distributor. 


Genuine “‘POP”’ Rivets Are Available Through a Large 
Network of Distributors Throughout The Country. 


uni|reo 


POP’ 


Rivers 





FASTENER DIVISION ¢ UNITED SHOE MACHINERY CORPORATION 
2137 River Road, Shelton, Connecticut, U.S.A. 
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ring of silver solder wire is fitte: 
over the deck plate end of the line: 
and the supporting mandrel] lowere 
into the flux pot by a crank so that 
ist the tip of the liner is immerse: 
on an angle. The liner and wire ar: 
fluxed by rotating the mandrel! b 
means of another hand crank 

The liners are fitted into the de 
plate selectively, with three size 
classifications made up—No. 1 
3.930 In.; No. 2, 3.932 in.; No. 
3.934 in., for the 3% in. bore size 
each Classification carrying a plu 
or minus 0.001 in. tolerance. Thi 
insures a snug fit where the line: 
fits into the machined recess on the 
inderside of the deck plate. The 
assemblies are placed in a tray 
loose-fitting weights are suspended 
on hooks from the upturned open 
ends of the liners, and the trays ar 
fed into the brazing furnace. Each 
tray holds six 4-cylinder deck plate 
assemblies or four 6-cylinder a 
emblies. The weights serve t 
bring the joint up to brazing tem 
perature uniformly and keep 
inder some pressure during the 
Nrazing process. 

The Drever furnace is electric: 

heated, with an exothermic at 
mosphere and has a roller hearth 
that automatically advances the 
trays through the furnace. Doors 
in and out are protected by a gas 
curtain when the furnace is being 
oaded or is discharging. Operating 
temperature is 1300 F, and the 
vork is in the furnace a total of 
two hours, about one-half hour of 
vhich is in the hot zone, the re- 
mainder cooling. 

The deck plate-liner assembly 
iltrasonically cleaned in a Bendix 
init, and goes to three Moline cyl- 
inder boring machines in which 
deck plate down) it is finish bored 
These are three-spindle machines 
that bore three cylinders at a time 
in the 6-cylinder deck plates. With 
the 4-cylinder assemblies, two are 
bored at a time, and one spindle is 
le. In addition to the boring 
the cylinder diameters, a fly-cutter 
on each boring bar turns down the 
uutside diameter of each liner for 
the rubber sealing ring. All cylin- 
der liners are honed on a single- 
pindle Micromatic hone, tested 
vith a Sheffield air gage, and 
marked with the class of fit to be 
obtained 


All evlinders are Classified A or 


- “a 
Turn to page 130. please 
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ON A GISHOLT AUTOMATIC CHUCKING LATHE 


No matter how it’s figured, old lathes can’t compete 



































dix 
a with modern automatics. Low metal removal rates 
' wasted manpower—high maintenance —all cut 
Se into profits 
tt] 
Lot sizes are no longer the deciding factor. 
ne paren , 
JE Tracers and new, faster setup methods make to- 
-” day’s automati practical for long o1 hort run oper 
ith r Th er : 
ations. To meet your needs, Gisholt now offers six 
soe automatic turret lathes and four single spindle auto 
Gisholt Masterline No. 24 matics, 
automatic production lathe Ask your Gisholt Representative to show you how 
ter ¢ ed —— the right combination will give you peak efficiency 
the ; on first and second operation work and cut your 
fo. , manpower requirements in half! 
in . 
ys 
- aes (ert) 
‘ed ‘WH, 
O 2) 
: @ 
be tu at nal 
Ask for Catalog 1273 MACHINE COMPANY 
r Mad yn 47 WV f ) f 
Turret Lathes * Automatic Lathes + Balancers * Superfinishers * Threading Lathes + Factory-Rebuilt Machines with New-Machine Guarantee 
ANTOMOTIVE INpUstTRiES. ‘\ PF 196 Circle 170 on Inquiry Card for more data 





You can count on... 


LINCOLNWELD SUBMERGED ARC WELDERS. 
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Lincolnweld heads operating 
y make eight 85-foot 
join. stringers 


lroad car deck 
could do this 





¢S |. FOR PERFECT STARTS EVERY TIME 


Photo on the left shows an expensive, fully-automated submerged arc setup with 16 
welding heads. Press the button. Can you count on every arc to start perfectly? Every 
time? This manufacturer can. He chose Lincolnweld equipment. Because he knows its 
welding dependability, ruggedness and easy serviceability will protect his investment and 
guarantee production by consistently delivering good welds... fast... at low cost. 


For short production runs, manual Lincolnweld gives 
you the benefits of submerged arc welding 

continuous wire feed, high speeds and deep penetra 
tion without the expense of fixturing. Here, 
ML-3 gun, propelled at pre-set speed by serrated 
wheel resting on work, provides a degree of mechani 
zation and control not possible with manual welding 


Parts with unusual configurations were once welded 

exclusively by stick electrodes. Now, however, you 
Here, single LAF Lincolnweld head is used to make large fillet welds can take advantage of submerged arc welding even 
on bridge sections at speeds not possible by any other process. Note on these kinds of joints with the ML-3 or the ML-2 
conveniently-mounted controls which let operator govern process shown here because of their inherent versatility 
it all times. No involved electronic circuitry to get out of order Result? Higher speeds, lower costs, better quality 
Components are easily serviced by shop electricians. Lincoln auto at low initial capital outlays. See Lincolnweld 
matic submerged arc heads are made for AC or DC welding, in shop submerged arc equipment in action. Contact your 
or in the field; can be used singly or in various combinations to get local Lincoln field engineer, a specialist in welding 
higher speeds, lower-cost welds Or, write for information on this equipment now 


THE LINCOLN ELECTRIC COMPANY + DEPT. 1761 + CLEVELAND 17, OHIO 


WELDERS 





THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT AND ELECTRODES 
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Deere Engine 


Continued from page 126 

I, the A classification in each ¢: 
including sizes from 0.0005 in. 
der nominal size to nominal size 
the B classification from nomin: 
ize to 0.0005 in. over. Bore diame 
ters are 3.5005 in. for 4-cylinde 
yasoline engines, 3.6255 in. for 4 
cylinder Diesels and 6-cylinder g: 
oline engines, and 3.8755 in. for th 
6-cylinder Diesels, the large 4- « 
inder Diesel, and the large 6-cylin 
der gasoline and LP. 

The deck plate and liner assem 
bly is washed, and goes through 
Magnaglo inspection. At the head 
of the engine assembly line, a rub 
ber washer or seaiing ring is place 
on the lower end of each liner, 
the plate is assembled into the 
block, using the hollow dowels to 
locate it. A specially-designed gu 
ket is placed under the plate. 

The deck plate is held loosely in 
place temporarily by a single cay 


screw, until at a later station on 
the line it is secured in place by 
the cylinder head and head bolts. @ 





~ ' 
** ze 


Lancaster...a growing 
force in plastic parts = 


resented by Enjay at this meet 


for the automotive industry meee Bus anh 


ie 


Polypropylene 


Parking and tail light lenses, plastic components to fill a wide variety of 
itutomotive needs, Lancaster enginee! ork hand in hand with leading Molded Body Applications 
American auto makers from planning stave to finished goods . deliver Dr. C. W. Williamson 


Enjay Laboratories 
i consistently close-toleranc: product at competitive prices Lancaster com vie 


i YHIS plastic exhibits a combi- 
bines painstaking attention to detail with mass production facilities to handle és ; vy 
nation of properties which 


make it suitable for many body 
applications. Moreover, it is said 


the toughest design and manufacturing jobs. We'd like to supply your plasti 
component need Send blucprints for quotations or write for new plastic 
parts brochur to be easily fabricated into com- 
plex shapes by conventional in- 

y woe ection molding techniques. <A 

with other materials it is impot 
tunt to select applications that per- 
mit the use of proper processing 


7 techniques. The material can be 
colored by any conventional means 
q] in an almost unlimited range of 


It is also practical to incorporate 
reinforcing agents to provide in- 


(xx) creased rigidity and greater load- 
carrying properties at elevated 
temperatures. This makes the ma- 
terial suitable for such parts as in- 
ANCASTER GLA ‘ RAT N 


ANCASTER 5. OHIO trument clusters, garnish mold 
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7 RUSSELL, 
, Technical-ities 


by Fred E. Graves 


Nuts have performance 


‘designed in’ 


A standard nut isn’t a 
H it looks. Much design 


Proper de 
pitiall 


1. Thread 


shear: Several facto1 


cause tl rhe nut may not be 
high enough to contain iffi 
( thread it material m 
i pla ty tn ( ible 
» deforn nder ntenir ) 
that enough threads engas 
ns and di ribute tl! id to avoid 
proy? hea 
2. Wall dilation: The inclined- 
nb ‘ es torque on a nut 
mm ‘ th 
lit al ! er l 
(Ss! i i noriz tal (dila 
ody ‘. 2 enlarges nut’ 
iid lla ! he load 
are ! tnread 
mm . 
n- 3. Crushing: Nuts that aren't 
; ide enough ac} the flat 
A ear down on too small a sur 
1 ic¢ Higt I re may 
! h the bear rface, with 
yer . 
t ol I tne 
ing nae ! © ¢ 1? 
he Re D li ‘ i ifac- 
tur rovide h ASA 
il ‘Fk he rt ha ¢ igh 
‘ heig} ) i high thread 
+ fT + i th 
’ 
rate 1 the richt 
. } 
. red for ASA’s “Hea 
; are higher and de 
honed ’ 
ite cr f for } i! 
mi irea i i V 
. ire \ h } n 
tre r I it r ‘ 1 t 
, Roe 
holes have large clearance 
0 \ Inpustries. November 
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(Advertisement) 
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Sintered nuts are so strong 


bolts fail before they do! 


|‘ 4 brute force test of strength, 
: intered stainle teel nuts and 
cold-headed standard hex screw 


ere embled and pulled apart in 
i tensile tester to determine what 
Vi" af first 
Result ou see pictured above 
net he holt tretched to 
fi t their ntered nut 


QUALITY GOVERNS STRENGTH 
What give intered product 


trength? At RB&W it’s strict atte: 





tion to purity of raw metal powde) 
pl carefully-controlled n ng, 
Proof Load 
Size Material (ibs.) 
] t ] } 
j 
g steel ) 
“4 f € i 
° ,) M4 f i 
196 
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compacting, and sintering. Also spe- 


cial heat 
table shows typical proof 
achiev , \ 
They’ re 


the bolts. Full size range available. 


treatme! 


nut 


OTHER PHYSICAL ADVANTAGES 
These 
fini h. 


nut have excellent } e 


Hole are pert | re 


threads are thus precise 
Perfectly dimen ned, corne) 
filled out, chamfers uniform—each 
intered nut is an exact reprod 
tion of the other 
The ame qualit rkmansnip 
and facilitie hich fashion RB&W 
tainle steel and bra ntered 
nuts are t I rvice Tor 
ntering special part Write R 
ell, Burds: & Ward Bolt na t 
Compa! Port Chester, Y 
nts at: Port Chester, N. Y.; € , Pa.; Rock 
Angele c Sales office ond wore 
Fror Ce f Additional soles 
Fices Ardmore (Phila.), Pa.; Pittsburgh; De i 
Ch ° 


13] 














Why Die Stamped 


Circuits hy 


DytronicsZ 


ELECTRICAL 
PROPERTIES 
UNIMPAIRED 


Die tamped cireuit ire 
produced by a dry tech 
rhbey uae which employs i 
heated metal-cutting die to 
delineate the conductor 
pattern and bond it to the 
base material by activating 
the adhesive between the 
metal foi and the insulat 
inv material, 

Phe electrical propertie 
of the base material are 
unimpaired, brene ilise To 
Chemieals are used. and 
there 4 no adhesive 
residue or residual metal 
on the msulating surfaces, 
Vhis vives the designer the 
wivantave of selecting base 
materials for physical and 
electrical properties with 
oul con idering chemical 
resistanee, 

\new booklet. “Desien- 
ing with Dytronics Die 
Stamped Circuits,” will 
help you evaluate and 
design with die) stamped 
ereuits. Write for your 


free Copy today. 


a. 
— 
Dijtronics 


49, MICH. 
A subsidiary of Taylor Fibs 
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trument panel 


last parts 


Revolution in Fastening 


C. Hockmeyer, Jr 
Velcro Corp 


Ve ro is a fastening device tl! 
de ribed as a “zipperl Zip 
pe vhen it was first introduced 

J rn n the form ofl t tab 
ip hich | k hrough the med 
r i} red f tin h | \ 
resell the major automotive ap 
atior are in commercial and 
military aircraft. Seats are held in 


place against the chair frame with 
urpeting too is held 


n place with Velcro tape 


Computer Evaluation 
of Auto Body Structure 


Edward R. McKenna 
Fisher Body Division 


ha analysis of a complete body 


tructure poses a very comple 
mathematical exercise since one 
dealing with a statically indeter- 
minate tructure. Yet stress analy- 
must be employed if one is to 
hieve an economical! structure of 


\t Genera Moto thi problem 


Initiated b Pontiac and cat 

a tt ne pr 
‘ te ! boratol of Fisher 
Bod The Pontiac group evolved 
theorte and new methods of tu 


the form of a complete pro 


yram I compute Instruction 
Later, the group at Fisher Bod 
cle ele ped Nn ipp macn be ed ipon 
red iy the bod ructure t in 
equivalent tructure made ip if 


oad-carryving membet 

Thus, it became feasible to employs 
the computer for determining the 
verall structural characterist! of 


new body design early in the de 


The author employ “stick” dia 


yram in thi analysis, relying 
pon a supporting computer pro 
gram to reduce the enormou 


mount of calculations required for 
the lar: imounts of input data 


for the computer. A computer pro 


gram a emp'oved for calcu 
lating } rsional rigidity rf 
nin-walled e@ box ti ! 
the hear fl ! ] me hor 
The presentation i t n 
prehensive for a= short mmary 


The author concludes that as static 


analysis by computer methods pre 


Ar 











WITH 
THE NEW 
SYNCRO 
ALTERNATOR 


Newest, smallest, yet in alternators! Meas 
ures 74%” dia. x 5%” long, weighs only 26 
Ibs., yet delivers 1500 watts, 110 vde, at 
1600 rpm 


Designed for refrigeration trucks, taxicabs, 
police cars and similar heavy duty applica 
tions. Also available in 15 volts DC, 1000 
watt rating and in AC models. 


A semiconductor regulator, supplied as an 
accessory, holds output to +2% over a 
speed range of 1000 rpm to 12,000 rpm. 
No-load to full load regulation is held 
to +12%. 


Features radially oriented ceramic perma 
nent magnets in the rotor. No brushes, 
commutators or slip rings 


If you need auxiliary electric power from a 
tight space, write for more details about 
this compact Syncro Alternator. 


SYNC RO 
CORPORATION 
OXFORD, MICHIGAN 
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DIAMONDS-—SiGNn 
OF FINISHING 
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QUALITY 


ISOBRITE 
COPPER 
PLATING 
PROCESSES 


to fit your operations, your 













production and cost needs. 











COPPER =~ 607-622 COPPER +623 COPPER ~*~ 625 
FULL BRIGHT GENERAL PURPOSE BUFF BRIGHT 
Best for high-speed, full-bright finish on Ideal for shops with varied operations. Produces a very soft plate for quick buffing 
9g P Pp 
i ti b ° Gi full i-bright plat ince b 
zine die castings, steel, brass or bronre ives ¥ or semi-bright plate on zinc base A COMPLETELY ORGANIC SYSTEM—No 
die castings, steel, brass or bronze. 
CONSISTENT MAXIMUM BRILLIANCE— metallic constituents 
Primary agent suppresses burning, sec EASY-TO-USE—A single addition agent . 
ondary agent operates well in medium for rack or barrel plating Kasily con ae nt age well oe 
and low current density area; both trolled for desired brightness level wide variations of temperatures ant 
contribute to overall brightness CORERSTRNIOME 
HIGHLY ECONOMICAL — Use as semi sncecnenet cee steP-0r8—Prod 
COMPLETE COVERAGE—(C overs extremely bright at half the cost of full bright lat “ } = ; t - “nce 
well in low current density areas. Ideal solutions Panes Ses He 1 = rn . re 7 ae 
for parts requiring deep ae pro treating or case hardening 
j : VERSATILE—leasily buffed to cover wheel . 
duces plate in deep recesse col VERSATILE—Use in cyanide solutions 


marks. Also brightens well in areas not 


parable to buffed areas with or without tartrates, Rochelle 


easily accessible to buffing. Use in rack 
ECONOMY—P lates uniformly over high or barrel plating operations 
and low current density areas to save 


salts or proprietary substitute 
on copper consumption. Easy analysis 
for brightener level. 


These Isobrite Copper Processes contain no lead and are ready to work as soon as 
current is turned on, even after week-end shut downs. This means increased production 


and substantial savings by eliminating poorly plated rejects. 
> 


Auxiliary Addition Agents for Added Efficiency and Economy 






ISOBRITE +630 Aids anode corrosion for greater efficiency and pro 
duces finer grained deposits See your Allied Field Engineer for com- 


ISOBRITE +631 Chrome reducer. Wide range of operation. Forms no plete information and recommenda- 


undesirable breakdown products tions for the specific process 


ear ' that best meets your require- 
ISOBRITE +627-W Wetting agent. Non-ionic surface agent with low y 9 


foaming action 
ISOBRITE + 628-W High detergency type wetting agent for severe organic 
contamination. All our wetting agents are easily 


ments. He's listed under 
“Plating Supplies’ in the 
yellow pages. Or, write for 
FREE TECHNICAL DATA FILES. 
cleaned from parts to give good nx kel adhesion 


Allied Research Products, Inc. 4004-06 EAST MONUMENT STREET « BALTIMORE 5, MARYLAND 


BRANCH PLANT. 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: | H Butcher Co. « European Agent: Sture Gronberger, Storgoton 10, Stockholm, Sweden 


cocina on | CIID? | CID? CIID?| CIB") CIID 


chemical Processes, Anodes, Ch : C Br , 
romates U ene Supples ‘pment 
Rectifiers, Equipment ond Supplies for Metal Finishing —— _— eo 
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EXAMPLE #5 





De 





DU bushings (bottom) used in the rotor 


assembly 


(center) of 


Navy's all- 


weather helicopter (top), require no 
maintenance, last as long as the rotor 
itself under severest conditions. 


GAR L 


Circle 


on 


Inquiry 








DU’ DRY 
BEARINGS 
Solve Another 
Problem 


“On the basis of very successful 
results obtained rigorous 
whirlstand testings which simulate 
in-flight rotor conditions, we incor- 
porated DU bearings into pro- 
duction.” 
A.A 
Chief Component 
Development Engineer 
Sikorsky Aircraft Div. 
United Aircraft Corp. 


from 


Coronato 


Used to eliminate the necessity of 
rotor damper 


t 


lubrication on the 

embly, DU bushings 
that required daily 
yreasing on tne Navy’s 
Sikorsky. The 
trou- 


ble-free service for the entire life 


replace 
en fitting 
HSS-2 
he licopte r built by 
bushing olfer satislactory, 
of the rotor hub despite a heavy 
load (1250 pounds at 203 cycles 
per minute, uni-directional e 
nock, Vibration, intermittent 
motior and a corrosive en- 
ironment. 

ideal bearing 
applications. 


DU metal is an 
material for many 


It withstands much higher ve- 
ocite l much cooler at 
ower speeds than other unlubri- 
cated bearings ... has a com- 
pre r trength of 51,000 p.S.1. 
DU meta applied without the 


need for temperature-limiting 
will withstand 
trol 150°F to 536°F. 


oO C HK 


Apply DU dry bearings to appli- 
inces, automobiles, aircraft, farm 
and industrial machinery, office 


equipment. Standard bushings 
available for '4” to 5” shafts; 
thrust washers for .” to 2” 
Shaits; hen ispherical cups trom 
3” to I strip available for 
pecial fabrication. Write for 


engineering catalog [D)U-458. Spe- 
cial Products 
Dept., Garlock 
Inc., P. O. Box 
612, Camden 1, 
New Jersey. 


* lemark, 


mpany Ltd. 


Glacier Meto 


more data 
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gresses, it should be possible to ini- 


analysis to deter- 
frequency and 


tiate a dynamic 


mine the resonant 


elastic curve of the structure. 
Eventually, a body analysis input 
data set might also include suspen- 
ion rates and frequencies, tire 


properties, seat characteristics, etc. 

In any event, the computer pro- 
yram at Fisher Body has demon- 
trated that the 


problems can be a 


approach to static 
ody analysis 


aluable aid to designers and struc- 


tures analysts 


Analysis of Strength and 
Rigidity of 
Body Beam Structure 


Warren H. Dedow 
Ford Motor Co 


TINHIS is a strictly technical 
presentation involving an analy- 
is of the 


iral membe 


body as a complex struc- 
The author examines 
the structure in some detail, and 


mathe- 
calculating 


has supplied a number of 


’ 
matical 


formulas for 
vam properties 

The presentation shows that the 
section 
dimensions all 


mndition of the surface, 


orm, and section 


have to be taken into account in 
calculating the strength and rigid- 
ity of typical structural members. 


Offsets in the surface, and curva- 


ture, have a marked effect upon 


structural properties 


The author presented an equiv- 


ilent flange method for use as a 


guide without need for detail cal- 

lation This is done by means 
of charts which are reproduced in 
tne Papel 


L I 


Power Operated 


Body Mechanisms 
David D. Campbell 
Fisher Body Division 
rINVHIS describes in some 
| detail features and 
operation of six basic power mech- 


paper 
the design 
in general use, mostly 
These in- 


anisms now 

as optional equipment 

ide the following items. 
Windshield wipers 
Power seat adjusters 
Window regulators 
Power door locks 
Power deck lid locks 
Power convertible top 

actuators 


The author mentions that win- 


1961 
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on teeming freeway . . . or scenic byway 


Forgings insure trouble-free miles 


It’s always the forward-looking design decision ... and production economy as 


well . . . to specify forgings for highly stressed parts. No other process dupli 
cates the inherent strength and toughness or develops desired physical properties 
with the precision and uniformity of a forging. No other process provides this 
insurance of trouble-free miles. But to get these benefits in full measure the 
forging source is of equal importance to the process. Wyman-Gordon’s long 
association with automotive applications can prove invaluable in translating 
your designs into forged parts of highest reliability. 





FCRGCED 


@W 





WYMAN -GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 
HARVEY iLLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 
GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA PALO ALTO CALIFORNIA FORT WORTH TEx 
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AUTOMO!1 











in a compact pick-up 


an): >: 


De hyp 


or an earthmover 







PUT THIS § 
NoSPIN 


DIFFERENTIAL 


IN HERE 


| LIVE AXLE] 


and BOTH wheels drive 
ALL the time 


me | 7 | 
ah Whe me, 


NoSPIN einen Wheel Spin 





WRITE TODAY FOR 
COMPLETE DESCRIPTIVE LITERATURE 


DETROIT AUTOMOTIVE 
PRODUCTS CORPORATION 


Manufacturers of THORNTON Four-Reor-Wheel DRIVES, 
NoSPIN Differentials ond Super LOAD-BOOSTER third oxles 


8705 GRINNELL AVENUE DETROIT, 13, MICHIGAN, U. S. A. 
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MANUFACTURERS’ 


NEWS 








T-R-W Expects 1962 Gains 
J. D. Wright, board chairman, and Dean 


E. Wooldridge, president of Thompson-Ramo 
Wooldridge, Inc., said the outlook is for further 
improvement in the final three months this 
year and that 1962 shows prospects of very 
ubstantial gains over 1961. Third quarter 
ales of $100.5 million were $5.7 million or 
1bout 6 per cent above the same 1960 period 
Net income in the third quarter was $1.7 mil- 
lion, or 50 cents a share, compared with $1.8 
million, or 55 cents in the third quarter of 1960 


Armstrong Profits Increase 


Increased earnings and sales for the third 
quarter and the first nine months of 1961 have 
been reported by Armstrong Cork Co. Esti- 
mated earnings of $4.8 million and sales of 
$78.1 million in the third quarter compared 
with $4.1 earnings and sales of $75.5 million 
in the same 1960 period. For the first nine 
months, Armstrong had $13.7 million in earn- 
ings and sales of $226.1 million 


M & T and Udylite Merge 


The proposed merger of Udylite Corp. and 
Metai & Thermit Corp. has been approved by 
the boards of directors and awaits approval of 
stockholders. Udylite will continue its present 
management as a division of M & T. Metal & 
Thermit’s operations include chemicals, coat 
ings, minerals, chromium plating processes 
ind materials, welding equipment and detin- 
ning. Udylite manufactures a complete line of 
1utomatic plating machines, rectifiers and 


plating accessories 


B-W Expects Record Sales in '62 


Borg-Warner Corp. expects to supply 


ger volume of automotive components to 
the automotive industry in 1962 than in any 
prior year. E. S. Russey, president of the Gear 
Div., said increased orders for parts now sup- 


plied plus new products for 1962 and 1963 
models should boost next year’s automotive 


omponent sales “substantially higher” than 
1961 levels, and above 1955, the previous high 
year 


Leece-Neville Earnings Up 


Leece-Neville Co. has announced increased 
mings for the fiscal year ended July 31, 

increased to $236,164 for the 
mpared with $196,143 for last 


a on - ( tc 
d from $14.3 million in 196 
year. Per share earnin 
4¥ to 14 cent th y' 1 








| 











New tricks 
with adhesives 


\ thin film of thermoset cement joins 


his housing Of an automatic torque 


verter to the output shaft 


Ihe converter has just undergone 
ional tests that wrecked its mechani 
parts—with no effect whatever on 


he metal-to-metal bond 
Credit goes to ¢ vcleweld Chemical 


Product 


Division of Chrysler Corpora 


mn rr this tenacious bond 

\ simil cement, made of nitrile 

bi and Durez" phenolic resin, cut 
he cost of assembling an all-aluminum 


ick tailgate by eliminating 211 rivet 


nad + weld 





Other heut ttine cement how 
promise for: 

e Building new strength and quietne 
into cur doors, deck lids, and hood 
xy edve-bonding instead of tack 

elding 

e taching metal trim without drill 

aL 4 
e | to t aluminum engine head 
( t manifolds, made in two 
bonded iogether with a leak 
oot, heatproot seal 
W dont make thesc uper-suicKe! 
< We m ly ipply the phe 
that give them many of tl 
qualits good structural adhesi 
na including permanent 
nd heat resistance 
! oud like to know where you 
1dhesi Mia with Our resi 


ll be glad to tell you. 








PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


®@ Adhesives play new roles 
® Plastic for a water pump 
® Resins...for men with ideas 


Why not? 


This isn't an automotive water-pumy 
impeller—but it could be, very easily 
More than one large 


manufacturer ha 


automotive 


Durez 


turned to 





phenolic as a water-pump impeller 


material. Reasons are plentiful: phe 
You Can 


get Durez phenolics that have the nec 


nolics don't rust or corrode 





sary strength, that stubbornly defy the 


onslaughts of cooling-system water and 
i : ‘ Like to eliminate hand tailoring of 


floor mats? With a dusting 


resin and a quick bake, jute fib hye 


additives And manutacturing cost ts { | | 
. al pn havnt 
low: molded phenolic impellers seldom 
need machining P 

come a mat that in be molded to fit 
We can work it our molder on 
} in mind. Why 


every contour of a cur floor 
Cotton fiber in partnershy ith 


the appli ion yo 


not write u Hout il 


resin, turn into a low-cost, resilient up 
holstery padding 

And another Durez resin, combined 
with fibrous glass and heat cured, hely 


Maybe a resin can 


solve your problem 
produce a stiff, springy mat that won't 


Dreaming of a new kind of brake lin say when used in rolls or batt tt 
ing? mal insulation 
Mixed with asbesto a Durez phe We dont make thes | oduct ist 


nolic resin turns into a new material the resins that make them possil 
that shrugs off ovenlike braking heat Write us of your interest va I 
ists morsture, oil d grease. and be glad to work with you in developing 
namtain uniform oclhcient of tre new Way with bonding agents to sol 
hor n im mountain dr y our problem 
f-------- 7+ 
For more information ID waterials mentioned abo 
I) Ind k 1a ook on ho ind l ( 
( ( ] pro 1 
| Mi ! ( « pound ote | Bulletin D400 
I) zP N ( of l pl t 
Check, clip and mail t ith ye ’ tle, compat 


8B211 WALCK ROAD, NORTH TONAWANDA, N. ¥ 


HOOKER 


CHEMICALS 
PLASTICS 


HOOKER CHEMICAL CORPORATION 
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Whatever your | irt’s 


operational environ- 
ment calls for... from 
Silicone for high and 
low temperature 
extremes, to fluoro 
carbons for solvent 
resistance, Goshen 
Rubber has the 
answer. And, if you 
have an entirely new 
design requirement, 
Csoshen'’s laboratory 
facilities, know-how 
and experience go 

to work on your 
particular need. Let us 


know your problem 


WRITE, WIRE, or PHONE 


42 Z 
RUBBER 


2711-1 S. TENTH ST 


Ph e KEystone 3-111 


for HEAT 
and FLUID 
RESISTANT 
RUBBER 


get the 
GOSHEN 
RUBBER 


IDEA 


* to precisely 
fabricate parts, 
seals, and 
components ... 
from selected 
compounds and 
for specific 
applications 
only! 


















TWX: GOSH 870! 
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Faced with a Federal deficit of nearly $7 bil- 
lion, President Kennedy will rely on govern- 
ment belt-tightening and the “recuperative 
force’ of private enterprise for economic sta- 
bility. The fiscal year ending next June 30 is 
expected to show a deficit of $6.9 billion. Ex- 
penditures for fiscal 1962 are estimated at 
$88.9 billion while receipts will be $82.1 bil- 
lion. The higher deficit is blamed on bigger 
outlays for defense, space programs, agricul- 
ture, and government operations and on 
lower revenues. 
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Deiense Dept. sources indicate next year's 
military budget will reach the $50 billion mark. 
It will be a big jump from this year’s $46.6 bil- 
lion. Army. Navy and Air Force budget re- 
quests may amount to more than $52 billion, 
so the Pentagon will have to do some trim- 
ming. 


tor 
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President Kennedy may have to make some 
compromises to get his liberalized U. S. foreign 
trade program through Congress next year. 
Secretary of Commerce Luther Hodges be- 
lieves any reciprocal trade legislation will 
have to take care of some extreme cases of 
industries suffering from foreign imports. Pro- 
tection clauses in the foreign trade program 
for some specific industries may be allowed 
by the President to get some votes from pro- 
tectionist Congressmen. 
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EVEN WHEN IT’S RAINING THIS HARD... 


It’s Dry Inside! Reason? Inland Self-Sealing Weather Strip makes it impossible for a window to 













leak. A separate filler strip feeds into the locking channel increasing pressure and creating a 
positive, leakproof seal. Come rain, sleet or snow, this unique weather strip provides the per- 
manent seal you need to withstand all the elements. 

Saves material. Saves time. Saves labor. Takes only 


one man to install it. Fits any size or shape fixed window. 


GLASS 


Equally effective on glass, metal, plastic—flat or curved. FILLER STRIP 
Order it in standard sections or custom-designed to prints. 


, ; ; — SEAL 
Got a weather strip problem? We can help. For free 


catalog write Inland Manufacturing Division, General Motors 





Corporation, 2779 Inland Avenue, Dayton, Ohio. 


\ 





INLAND LJ 


Inland Manufacturing Division, General Motors, Corporation, Dayton, Ohio 
© j 
a, 
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ASBE MEETING pon a long time experience with Phase I. Usage is expanded to 


idhesives at Chrysler, the autho! semi-structural applications such a 
Continued from page 134 is convinced that they offer consid the substitution of adhesive bond 
erable promise However, it will ng for hem flange welding on 
| rey t 1} er seat ad 
fake time nd effort to develop ma doors, deck lids, and hood assem 
fey ' ed hyd 
eria ted to application, to Hiles Dome lamp brackets May be 
t) rie ( nifted to ete sis 
evolve (i Vv pr sop! to take honded directly t the root pane! 
} ! ! ) ‘ 
| ntay i} ‘ d t ind other bracket f semi-struc 
() he } me ! byle » 
fT p f tecn tural function may be bonded. Hood 
t) ‘ tv pe ' 
que ck and hinge reinforcements tend 
itn ri ‘ j ! err ' . 
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) ed ry ‘ en ' thie pa ‘ 
t hie tr " yye 1 au three phase Phase [1] By the time thi 
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program that ould ultimately re phase Is approached, out in the fu 
er elected f{ ‘ tution. the ' 
t in a bed tructure relying ture, designers should be in a pos 
t? r ment ! ! ther de : 
, prima} pon adhesives, although tion to accept structural adhesive 
’ i ” ' ted Thye nd , : 
onventio: method of oining is a practical technique in bods 
rive | i p er real it mit 1 } 
t will be retuined in some eritl tructures Design, processing tect 
ror headlight dimming device ' 
ire sriefly, the program runs niques, and assembly methods wil 
re t ad te! power con 3 
folie be oriented to the use of these ma 
ro ! ny ent lat ny ind 4 
, Phase | Lt the tart adhesive terials. Completely bonded sub-a 
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nding ¥ ntegrated with emblies—quarter panels, fenders 
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Body Engineer Looks at sis, ate cael a a el feasible 
4 ' 
Structural Adhesives ed only to assist existing Phere are some other possibili 
J. H. Love tructure ! i mechanical hem ties in the future, such as the wide) 
Chrysler Cort r welding, while serving the pri ise of fiberglass reinforced plastics 
A’ PHOUGH structural adhesive marv funct f nd deadening and honeycomb sandwich panels, all 
! e bee! ed extensively in r sealing of which depend entire ly upon the 
the a raft and m e fields, ay Phase I] Here we build on the ise of adhesives 
| ! Pye t re levelopme f materia proce 


jusite ted. Drawing eld experience gained in Plotting Body Surfaces 
By Photogrammetry 


S. J. Rosen and J. W. Scharf 


Kucera and Associates, Inc 


jr authors presented for fur 


ther study the possibility of em- 





























\ \ 
_ ploving photogrammetry a tech 
aN => nique of accurate measurement 
, 2 om through the medium of aeria 
photographs—as a procedure that 
GROMMETS can support and perhaps replace 
an by the Millions conventional template methods used 
by body engineers. The procedure 
Grommets for any conceivable 


is said to be much the same as in 
industrial purpose from natural, 


ill purpose (GR-S), Neoprene and standard topographi« mapping 
Buna-N rubbers. operations, performed in three 
Western grommets come in stages: control, photography, and 


hundreds of standard sizes, and 


can be ordered in any formul ition measurement. Ace Aracy of meas 


from molds already prepared irement is a function of distance 
Western Rubber is fully equipped between the camera and subject 
for production of either st ‘ ' 
eh ir a ndare the closer the camera can be placed, 
or custom designed grommets in 
iny size, shape or volume. All are the larger the scale and the greater 
qu ility controlled and economi il the reading iccuracyv. At “4 distance 


ly produc ed to your specifications, 
Write ¢ 


formation ora visit by our 


of three feet measurements can be 


r phone for in- , 
f ‘ made with an accuracy of plus or 
inus O.O10 
sales engineer in your area. min l In. 
At the moment this technique is 


being studied under actual work- 


WW STERWN i aen-3-% 2 be co. ing conditions. The completion of 


GOSHEN 3 INDIANA a series of tests now under way 
should determine whether accuracy, 


" MOLDED AND LATHE-CUT RUBBER cost, and time actually prove im- 
PARTS FOR ALL INDUSTRIES portant gains over conventional 

methods a 
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SET SCREW 
| actus itself “ 


© Eliminates tapping problem! 
© Increases product reliability! 
Pe © Cuts production cost! 
=4 You in compictely cin 


a = 

ify C4 ty sii inate the tapping problem 
St pif fifi ff while increasing product 
Vi fy y tp, | 












a 
Ay r / y lia with ‘ j 
Yj /, Y/ Af reliability with i 
WMI fhe WHI / 11 dé Tapping Set Screws! Ex- 
, > tool p, cutting 
Note how three-grooved cutting edges clusive, ¢ , shary ~* 
give full cutting tooth for easy ‘‘pulls edges, located on the 
itself in’’ application. Gives tight lower threads of the 


Ss fit, | las metal 
nug fit, in plastic or meta screw, actually cause the 











crew to ‘pull itself in 

Shavings are gathered into the oversize slot 
Holds securely even under extremes of vibration 
You'll tind they serve equally well to Clean out 





painted holes or as reaming screws. Can | 


many times without loss of cutting or holding ability 
SEND FOR FREE TEST SAMPLES TODAY... 


1! 
ll forward full 


ve reapplied 


Tell us your requirements and we 







information and recommendation 1oOnz 
with your samples, free of chars 
& 4 tg.Co. 
16 Main Street, Bartlett, Illinois 
We specialize in solving puzzling rew f 
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For any automotive use of 


MOLDED FIBER GLASS 


call the pioneers and experts. Free literature, 
counsel and quotations. No obligation. Write 


MOLDED FIBER GLASS BODY CO. 


4611 Benefit Avenue Ashtabula, Ohio 














STEEL BLUE’. 
Popular package is 


Z oz. can fitted with 


; - 

_ making Dies and |: Bakelite cap holding 

| soft-hair brush for ap 

Templates plying right at bench 
metal surface ready 


makes the scribed 4 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and 

accuracy 


Write for sample 
on company letterhead 


withost pre see 


—— THE DYKEM COMPANY 
2301L North 11th St. «+ St. Lovis 6, Mo 
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UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 
scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 


THE DYKEM CO.,2301-L NORTH 11TH ST., ST. LOUIS 6, MO 
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IF EXTRA CAPACITY IS 
YOUR FUEL TANK PROBLEM 


dl 4 ad dees a> 
° >| 1h, 
x P Bi 
e 
£ 


LET OUR QUALIFIED SALES 
ENGINEERS HELP YOU... 


ALWAYS SPECIFY SNYDER 


SNYDER TANK CORP. 


P.O. BOX 14, BUFFALO 5, NEW YORK 
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Quantity 


PRODUCTION 
of 
GREY IRON CASTINGS 


* 
ONE OF THE NATION'S 


LARGEST AND MOST MODERN 
PRODUGTION FOUNDRIES 


* 


ESTABLISHED 1866 


THE WHELAND FOUNDRY 


DIVISION OF GOFDON STREET, INC 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
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INDEX TO ADVERTISERS 


This Advertisers’ Index is published as a convenience and not as a part of the advertising contract. Every care will be 
taken to index correctly. No allowance will be made for errors or failure to insert. When writing to advertisers please 


mention AUTOMOTIVE INDUSTRIES 


To get catalog, engineering data, or other additional information from advertisers, 
please circle appropriate number on post card at back of this issue. An inquiry card 
number appears at the bottom of each advertisement 





Acheson Colloids Co 94 Fuller Transmission Div National Lock Co 96 
Allied Research Products, Inc 133 Eaton Manufacturing Co. 84 National Screw & Mfg. Co 107 
American Chain & Cable Co., Inc Norfolk & Western Railway 9 
Automotive & Aircraft Div 27 Garlock, Inc 134 
American Steel & Wire Div 98-99 Gisholt Machine Co 127 Ohio Seamless Tube Div 101 
Armstrong Cork Co 14 Gleason Works 16-17 
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Babcock & Wilcox Co 2 Brake Div 52 Palnut Co 
Bendix Corporation Goshen Rubber Co., Inc 138 ‘ 
Automotive Div 54 Greenlee Bros. & Co 80 Republic Steel Corp. 118-119 
Eclipse Machine Div 125 Rockwell-Standard Corp 
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Bethlehem Steel Co | Harrington & King Perforating Co Ross Gear & Tool Co., Inc. 102 
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Bundy Tubing Co 22-23 Meald Machine Co 2nd Cover Russell, Burdsall & Ward Bolt & Nut 
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Chicago Rawhide Mfg Co 115 Inland Mfg Div. Gen'l Motors 139 
Continental-Diamond Fibre Corp 26 Inland Steel Co 25. 92 Schlegel Mfg. Co. 82 
Continental Motors Corp 114 International Business Machines Sealed Power Corp. 106 
Corp 86-87 Set Screw & Mfg. Co. 141 
Dana Corp. 123 International Nickel Co., Inc 44 Snyder Tank Corp 141 
Delco-Remy Div 42-43 Southern Screw Co. 13 
Detroit Automotive Products Corp. 136 Johnson Products, Inc 120 Sterling Aluminum Products 112 
Detroit Diesel Engine Div 2! Jones & Laughlin Steel Corp 30-31 Sun Oil Co. 6-7 
Dow Chemical Co 3rd Cover Superior Steel Div 33 
Dow Corning Corp i Kent-Meore Orgenization, Inc 32 Syncro Corp. 132 
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Durez Plastics Div 137 . 
Lipe-Rollway Corp 15 
Dykem Company 141 Lord Mf ro 34 
Dytronics, Inc 132 m ——— United Shoe Machinery Corp. 
Fastener Div. 126 
McLouth Steel Corp 89 United States Steel Corp 98-99 
Enjay Chemical Co. Div. Humble McQuay-Norris Mfg Ce 39 
Oil & Refining Co 
Buton 12 Machine Products Corp. 122 Victor Mfg. & Gasket Co 114 
Butyl 46 Mahon Co., R. C. 110 
. Marbon Chemical Div Western Rubber Co. 140 
Fairfield Mfg. Co., Inc 124 Borg-Warner Corp 95 . 
: Wheeling Steel Corp 18-19 
Federal-Mogul-Bower Bearings, Inc Mather 40 
Wheland Foundry 141 
Federal-Mogul Div 10 Mechanics Universal Joint Div 56 
Wyman-Gordon Co 135 
National Seal Div 121 Midland-Ross Corp. 20 
Ford Motor Co Mobay Chemical Co 45 
Industrial Engine Div 113 Molded Fiber Glass Body Co 141 Youngstown Sheet & Tube Co 108-109 
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Speed Drives 6 


“Adjustable-Speed Drives . . . 
How to Analyze How to Com 
pare... How to Select.” These sub- 
jects are covered in a complete and 


informative publication. In addi- 


tion to defining adjustable-speed 
drives and their role in industry, 
the new brochure deals in detail 
with product description and ap- 


plication, factors in drive selection, 
and recommendations 
thor 
oughly illustrated booklet, available 


to 


and example 


for special applications. The 
anyone inter 


points out the many way 


+ 


ted in industrial 
drives, 
to apply adjustable-speed drive 
increase quality 
The publication has 32 page 


eral Electric Co. 


and production. 


Gen- 


Welding News 7 


exhaust fans, con 
corrosion-resistant 
with bronze 


described 


Industrial 
structed of 
loys fabricated 
welding electrodes, are 
in the Second Quarter, 1961 issue 
if the Ampco Welding News. The 
Welding News, users 
and potential users of bronze elec- 
quarterly. 


al- 


and 


directed to 


trodes, is published 


Other articles in this issue point 


sut_ the overlaying of composite 
dies used in the automotive indus- 
try to form stainless steel trim. 


The result of recent tests involving 


the welding of aluminum brass 
tubes to aluminum bronze tube 
sheets are also explained. Ampco 
Vetal, Ine. 


Inkless Recorder 8 


\ four page yrocnure describes 
i device called the Event Recorder 
with Tempen, hich writes with- 


nk and which can operate 50 


la t it a change in charts 

| } ts « isive features 

f these nd 20 anne! instru 

itio Bate ne Angus Inatru- 
Co., Ine. 

Fasteners 9 

} r type f self-sealing fast- 

wo of them available with 

hread inserts—are  illus- 

! and described in a 4-page 

tin. By means of charts, dia- 

descriptive text, cata- 

{ t »vides full information 

elskrew Seelbolts, Seelrivits 

KaptOskrews for critical high- 

pressure sealing applications. 

1.P.M. Corp 


Steel Separator 10 


New ways to increase efficiency, 
safety and help 
prevent machine breakdowns are 
featured in this new literature de- 
cribing permanent magnetic sheet 
With a complete 
models, these 
provide 


provide greater 


teel separators 
’ 7 Gg 


standard 


Mayni-Power separators 


efficient handling and separating 
f y or slippery steel] sheets or 
b ks of every gauge, sheet size 
ind stock pile height for either 


automated or 


VU lqn 


hand production. 


Power Co. 


1 


construction and 
ires of the seven 
lift trucks, includ- 
pecial “FS” models, 


Lift Trucks 
Engineering, 

operating feat 
wp” 

ing the three 

are interestingly high-lighted in a 


new series 


24-page catalog BU-680. It is sec- 
tionalized and keyed for quick, 
easy reference by the reader. Pic- 


tures and illustrations are advan- 
tageously used throughout to as- 

t the reader to visualize the 
tory told by text matter. E’ngine- 
Vaterial Handling Div., Allis- 


Chalmers Mfg. Co 


Heat Treat Review 12 


The lead article describes the use 
of four radiant tube, power con- 
vection foil annealing furnaces in 
the rolling mill of a large pro- 
ducer of household and commercial 
aluminum foil. An article of partic- 
ular interest to anyone who is in- 
terested in the life and perform- 
ance of heat treating furnaces, is a 
two-page discussion of the “Effect 

f Prepared Gas Atmospheres on 
Alumina-Silica Refractories Used 
in Industria! Furnaces.” The arti- 
le is illustrated by a series of ac- 
test photographs. Surface 
Combustion Div Vidland - Ross 


tual 


( ‘orp. 


13 


Furnaces 


Bulletin 1550 illustrates and de- 
( be both bench and floor model 


{1 provides 
used 
ing of 


lipment 

annea 
} 

metals, as- 


ying, research, ignition of precip- 


tate optical glass heat treating, 
isior ish determinations, hard- 
ening of high speed steels, sinter- 
ng of powdered metals, copper 
brazing, aging, forging and lab- 


oratory procedures involving ce 
Blue M Electric Co. 
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Air Heating ~ 4 


Comprehensive direct- 
fired make-up air heating is given 
in new Bulletin As-62. The eight- 
page booklet the need for 
replacement air to compensate for 
that dusts, 
fumes, vapors, and other contami- 


data on 


traces 
exhausted to remove 


nants from process equipment; dis- 


tinguishes between “make-up air 
heating” and “space heating’; lists 
and illustrates the necessary com- 
ponents and make iggestions on 
system layout; and gives detailed 


technical data on efficiencies, al- 
concentrations of combus- 


ts, and effect on relative 


owable 
tion produ 
Premix Burner 


humidity. Mazon 


Co 


Engines 15 


engines used to 
power lift trucks are described in 
a new &8-page catalog BU-650. This 
with pictures 


Power-Crater 


catalog is complete 


of the engine, its various com- 
ponents, along with the power 
curve covering the G-153 four- 


cylinder LP gas or gasoline engine 
used in the 3,000, 4,000 and 5,000- 
lb. capacity “F” series lift trucks 
and the six-cylinder G-230 LP gas 


or gasoline engine used in the 
6,000, 7,000, 8,000 and 10,000-lb. 


capacity “F” series lift trucks. 
Engine - Material Handling Div., 
Allis-Chalmers Mfg. Co. 


Pelletizing 16 

Colorful new brochure describes 
and illustrates a complete pelletiz- 
ing service, contains diagrams and 
data threaded 
part processing, and gives details 
yn a new process for inserting the 
Nylon pellet into all types of nuts 
ress fit 


recommendations 


covering standard 


; 


and p Engineering 
design 


The 


parts. 
and a 
check list are also included. 


Nylok-Detroit Corp. 


\ ew page brocnure n MM 
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t ifa turing Tz e 
é re ng ant lated 7 ict 
faciliti« deciding 
tlor to aut ite for greatest re- 


turn and, 4) analyzing the invest- 
b] machine 


ment Tor iy a embiy 


, Designer 
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Furnaces 18 


New bulletin details the capabili- 
ties of two box-type furnaces. One 
furnace type GB6-6104-A, is ideally 
suited for a wide variety of appli- 
cations where the use of non-com- 
bustible atmospheres are 
required. It provides a wide range 


(inert) 


to 2500 deg 
The 
GB-55) is 


of temperatures (up 


F) in continuous operation 


econd furnace (type 


also a versatile unit with operating 


temperatures ranging up to 2750 
deg F., for use in numerous tool 
room, laborat and pilot-plant 





It is a complete, com- 
nd- 


applications 


pact, one-unit type furnace. / 


berg Engine ering Co 


Technical Bulletin 19 


A new 8-page technical bulletin 
describing the Profilometer and its 
conformity to the ASA Standard 


B46-1-1955 has just been an- 
nounced. How to designate the 
characteristics of surface irregu- 
larities, how to measure the spe- 
cified surface characteristics and 
how the Profilometer is used to 


the Average roughness 
ist a few of the topics 


Ufg Co.., 


measure 
height are 
covered VUicrometrica 


Sub. of Bendix Corp 


Diode Product Guide 20 


A new 26-page microwave diode 


product guide contains the elec- 
trical characteristics and perform- 
ance rating f a wide range of 
microwave mixer tetector varac- 
tor, tunnel, and vitching diodes. 


It also features a 4-page replace- 


ment guide insert, complete listing 
of mechanical and environmental 
test procedures, and more than six 
page 1f microwave diode applica 
tior notes. It has been designed 
for quick reference and easy read 
ability. Sylvania Electric Producta, 
Jy f 


Turret Drills 21 


‘ew 16-page cat y cover 6 
and 5 pindle T ‘ Contro ed 
Turret D ir lapping, Milling 
ind Bor ha M nines } ir basi 
model are istrated ind de 
scribed, and the procedure for pro- 
gramming work and making tape 


is expla ned Many new features 
and optional ttachments are de- 
scribed that yreat expand the 


flexibility of the 


machine to a larger class of work. 


and adaptability 


Burgmaster Corp 
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continued . . 


TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 

more Information on New Production Equip- 

ment and New Products described editori- 
ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on the 
Inquiry Postcards and mail them promptly 


Tractor Line 25 


Bulletin 611 de 


Heavy Equipment 22 


page booklet ver a complete 


w ZU 


complete line of construction il electric Industrial tractors. 
ment. The folder contains illustra At ‘ine range from standard 
tions and ndensed specilicatilo river-type tractors to the elec- 
on 2 modeis of awier tractor auriverie type for auto- 
8 scrapers, 9 rear-dump haulers mated materials movement, and 
and 3 bottom-dump models includ radio - remote ntrolled tractors. 
ing two 51-ton coal haulers. View ‘ificat and engineering data 
of Euclid plants in Cleveland and is included for all models. Barret- 
and Lanarkshire, Cravens Co 


Hudson Ohio 
Scotland are al 
Power Products 


tin 6160 deta a compete 


Office & PlantLayout 23 . inca wap g 


tereé nye booklet describe nat ar 
nake plant layou a iT Lai the 
Thi Y rt 
! ing t ) ¢ é 
' he NOT ‘ 
i nged at \ I 
I 4 4 I ( 1 
! make layout sug- Jua 
‘ t +} yet of els 
¢ } ny prohib ve y ¢ the npar etter 
VW f Corp head to M.. H. Thode, Electric 


Specialty Co., 211 S. Street, Stam- 
ford, Conn. 


Facilities 24 


4 12-page brochure describe Application Chart 
zed roduction  facilitie A new application chart being 
ivailal to manufacturers. The fered to industry for simplifying 
I de f , machining, proper selection of ‘ants con- 
ngineering, and other taining molybdenum disulphide. 


tic hich have been utilized The chart t ri of applica- 

At Energy Commission, tion as dry powders, aerosol spray. 

N Ordnance Laboratory and reas liquids, and bonded coat- 

Nation Aeronautics and Space Request for the free chart on 

Ad n (NASA) as well as mpany\ tterhead to J. A. Postell, 

ever he lustrie Danly } West Peachtree St., N.W., At- 
Vf ult Ine inta 9, Georgia 


FREE LITERATURE---USE THESE POSTCARDS 
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VisCOSITY? TORQUE? 





POWER PROBLEMS? ... ‘tailored’ hydraulic 


fluids meet new physical, chemical demands 


DOW AUTOMOTIVE CHEMICALS 
‘lic fluid ree LABORATORY 
ENGINE COOLING. | 


VORACEL 


THE DOW CHEMICAL COMPANY <> Midland. Michigan 


ircle 102 on Inquiry Card for more data 
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People who visit the Timken Company's 


~ 

YY a steel plants are sometimes surprised to 

“) see carbon steel tubing being made by 

- J | | ’ the same careful practice used for alloy 

) steels. Extra care in melting, careful 

conditioning of billets, all the special 

inspection methods that safeguard Timken fine alloy steel also apply to our carbon steel tubing 

Ihats why Timken carbon steel tubing ts better. And you pay nothing extra for it. In fact, 

you pay less because our precautions pay off in better uniformity and concentricity. You may 
be able to buy a lighter tube that will finish to your required dimensions. 

Next time you need carbon steel tubing, call the experts. Let the Timken Company's Tube 

Engineering Service calculate the tube size which will give you the best value for your dollar. 

Ihe Timken Roller Bearing Company, 


Steel and Tube Diviston, Canton 6, Ohio 
\lso manufacturers of Tapered Rollet TIMKEN FINE STEEL 
Bearmes and Removable Rock Bits ALLOY 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN MORE THAN 40 CITIES IN THE UNITED STATES 








